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Watering  cattle  and  providing  shelter  are  two  important  ways  to  help  keep  them 
cooler  and  less  stressed  during  heat  waves. 

by  Keith  Weller 
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How  to  Use  This  Document 


This  publication  is  divided  into  three  major  sections:  Introduction,  Bibliography,  and 
Website  Resources.  A  section  containing  National  Agricultural  Library  Document  Delivery 
Information  for  U.S.  and  foreign  patrons  and  a  subject  Index  follows  these  sections. 

Introduction 

The  introduction  to  this  document  was  written  jointly  by  James  Oltjen,  Ph.D,  and  Frank 
Mitloehner,  Ph.D.,  Extension  Specialists  with  Department  of  Animal  Science,  University  of 
California.  They  have  reviewed  and  summarized  the  latest  research  and  regarding  the  eare  and 
welfare  of  today’s  beef  cattle  and  provided  comments  on  critical  areas  of  concern. 

Bibliography 


An  extensive  bibliography  categorized  into  eleven  subject  subsections  covering  all 
aspects  of  beef  cattle  care,  husbandry,  health,  and  welfare  comprise  this  section  of  the 
publication.  Citations  were  selected  from  searches  condueted  using  a  variety  of  agricultural, 
medical,  and  life  science  databases.  Within  a  subject  category  citations  are  arranged 
alphabetically  according  to  the  last  name  of  the  primary  author.  Eaeh  citation  is  listed  with  a  set 
of  keywords  that  describe  useful  information  about  the  entry.  If  a  citation  is  listed  from  a 
publication  available  through  the  National  Agricultural  Library  (NAL)  a  NAL  call  number  has 
been  included.  Entries  were  included  with  publications  dates  ranging  from  1996-2003.  Please 
note  that  citations  with  a  copyright  notice  are  protected  by  U.S.  and/or  international 
copyright  laws  and  are  used  by  special  permission. 

Web  Site  Resources 

More  than  forty  annotated  web  site  resources  relating  to  the  care,  welfare,  and  housing  of 
beef  cattle  have  been  seleeted  and  listed  alphabetically  for  convenience.  Resources  selected 
cover:  codes  of  practice,  animal  welfare  requirements,  housing,  disease,  nutrition,  and  general 
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husbandry  information.  World  Wide  Web  addresses  are  listed  to  access  specialized  databases, 
extension  materials,  and  publications  produced  by  a  variety  of  non-profit  organizations.  All 
resources  are  accessible  through  the  internet  and  are  current  as  of  October  2003.  Readers  are 
cautioned  as  to  the  dynamic  nature  of  the  internet  and  the  fact  that  addresses  and  content  are 
subject  to  change. 


National  Agricultural  Library  Document  Delivery 


This  section  provides  information  on  how  to  request  materials  that  are  included  in  the 
collection  of  the  National  Agricultural  Library  (NAL).  Please  read  carefully  as  there  are  certain 
restrictions  on  media  and  document  types. 

All  patrons  are  encouraged  to  explore  local  library  resources  first  before  contacting  the 
National  Agricultural  Library. 

Index 

The  index  for  this  publication  was  generated  from  keywords  assigned  to  each  entry.  The 
number  associated  with  each  index  term  corresponds  to  the  page  number  on  which  the  index 
term  can  be  found. 
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An  Overview  of  Current  Beef 
Welfare  Concerns 


James  W.  Oltjen,  Ph.D,  and  Frank  M.  Mitloehner,  Ph.D. 

Animal  Management  Systems  and  Air  Quality  Extension  Specialists,  Department  of 
Animal  Science,  University  of  California,  Davis,  CA  95616 

Although  beef  cattle  welfare  issues  have  not  attracted  as  much  concern  as  for  those  for 
other  farm  animals,  it  does  not  mean  that  they  are  not  important,  both  to  those  who  have  a  direct 
association  with  the  beef  industry  as  well  as  to  those  looking  in  from  the  outside.  Progress  has 
been  made  in  understanding  beef  welfare  since  the  last  Housing,  Husbandry,  and  Welfare  of  Beef 
Cattle  publication  (AWIC,  1995),  and  the  new  bibliography  presents  an  expanding  database.  This 
introduction  is  to  share  our  views  on  current  beef  welfare  issues  as  they  affect  beef  cattle  raised 
in  the  United  States,  and  we  direct  readers  to  the  bibliography  following  for  more  in-depth 
information  on  the  welfare  issues. 

Knowledgeable  beef  producers  are  concerned  about  the  welfare  of  their  animals.  They 
know  that  cattle  treated  correctly  will  perform  well.  If  even  a  small  proportion  of  beef  producers 
provide  less  than  optimum  care,  it  is  a  concern  to  other  beef  producers  and  all  others  associated 
with  beef  production.  Therefore  it  is  in  everyone’s  best  interest  that  animals  receive  proper  care 
throughout  the  production  cycle. 

One  of  the  main  animal  welfare  concerns  in  beef  cattle  production  is  that  of  pain  and 
distress,  especially  pain  inflicted  by  normal  husbandry  procedures  other  than  common  day  to  day 
stress  in  typical  production.  There  is  little  concern,  for  example,  about  cows  on  rangelands,  as 
long  as  nutrition  is  not  severely  restricted.  Rather,  dehorning,  castration,  and  branding  are 
husbandry  procedures  which  can  cause  pain  and  discomfort  and  if  done  incorrectly  subsequent 
health  problems.  Often  these  procedures  are  justified  with  the  argument  that  a  little  pain  now  will 
prevent  more  pain  later.  Other  procedures,  such  as  confinement,  medication,  and  research 
protocols  (e.g.,  blood  sampling,  cannulation)  also  merit  attention.  Economics  and  research  needs 
drive  these,  and  careful  attention  and  justification  is  warranted. 


Less  acute  but  still  distressful  are  those  issues  related  to  the  animals’  environment.  These 
issues  are  often  related  to  climate,  because  beef  cattle  are  normally  raised  completely  outdoors  in 
the  United  States.  Although  housing  to  ameliorate  adverse  climates  exists,  it  is  generally  not 
economical  for  most  producers  to  provide.  Therefore,  extreme  natural  conditions  can  result  in 
cattle  that  are  heat  and/or  cold  stressed.  Excessive  dust  and/or  mud  particularly  in  feedlot  settings 
are  environmental  factors  that  can  adversely  affect  welfare  as  well. 

Another  aspect  of  the  environment  is  the  relative  abundance  or  scarcity  of  feed  resources. 
Because  beef  cattle  are  often  raised  extensively  with  a  seasonal  restriction  of  nutrition,  they 
undergo  a  subsequent  loss  of  body  fatness.  Drought  and  the  resulting  overstocking  for  the 
available  feed  resources  can  also  reduce  body  fatness.  Thus,  these  natural  temperature  (acute)  and 
nutritional  stresses  (chronic)  are  welfare  issues  potentially  important  in  beef  production. 

The  following  is  a  short  preview  of  the  different  sections  that  follow  in  this  bibliography. 
While  not  complete,  it  introduces  the  reader  to  the  recent  work  in  the  area  relating  to  beef  cattle 
production. 

Behavior 

Many  references  in  the  Behavior  section  deal  with  cattle  temperament.  Temperament  is 
discussed  with  respect  to  the  effects  of  breed  (especially  Bos  indicus  breeds),  genetics, 
environment,  and  handling  as  well  as  the  effects  of  temperament  on  carcass  characteristics  and 
performance.  Numerous  papers  cover  the  area  of  human  animal  interrelationships,  and  low  stress 
cattle  handling.  Several  handling  methods  that  potentially  affect  cattle  behavior,  pain,  and  stress 
are  discussed  such  as  dehorning,  and  castration,  and  branding.  Some  cover  animal  stress  and  how 
it  relates  to  environment  stimuli  (e.g.,  noise,  light)  or  handling  practices.  Another  main  focal  area 
is  on  feeding/grazing  behavior  and  effects  of  feeding  management  on  behavior  and  performance 
of  cattle. 

Breeding 

Most  of  the  citations  in  the  Breeding  section  are  related  to  either  genetic  evaluation  or  to 
selection  methods  and  criteria.  Traditional  breed  evaluation  continues;  tropical  breeds  and 
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crosses  were  emphasized,  although  high  marbling  breeds  like  Wagyu  were  also  included. 
Heterosis  expected  between  breeds  was  often  part  of  the  research.  Some  papers  covered  effects 
for  environments  in  specific  countries  (e.g.  tropical  adaptation),  or  bull  tests.  Newer  tools  for 
evaluation  such  as  ultrasound  for  carcass  evaluation  and  markers,  microsatellites,  QTL's,  and 
genetic  identification  and  other  DNA  methods  are  proliferating.  A  limited  literature  on  new 
techniques  in  mixed  model  analysis  was  presented.  Selection  for  traits  and  awareness  of  the 
interactions  between  traits  was  reported  for  growth,  earcass  composition,  energetic  efficiency, 
temperament,  dystocia,  endophyte  fescue  adaptation,  and  bull  breeding  soundness.  Breeding 
objeetive  definition  and  indexes  are  continually  being  developed,  tested,  and  refined. 

Feeding 

A  large  section  on  Feeding  is  included  in  the  bibliography.  An  update  of  the  Seventh 
Edition  of  the  NRC  Nutrient  Requirements  of  Beef  Cattle,  was  published  in  2000.  Surveying  this 
section,  management  strategy  (e.g.  limit  feeding  of  high  concentrate  diets),  energy  expenditure, 
hormonal  profile  (IGF-1,  somatotropin,  and  exogenous  steroids  or  ractopamine)  and  their 
inter-relationships  with  metabolism,  effieiency,  and  carcass  characteristics  is  of  great  interest  but 
will  continue  to  provide  challenges  to  researchers.  Also,  the  appropriateness  of  various  forms  of 
energy  or  protein  supplements  for  given  production  situations  are  on  ongoing  area  of  research, 
along  with  continuing  interest  in  trace  mineral  (Cu,  Mb,  Se)  needs  and  renewed  interest  in 
vitamins  D  and  E  for  finishing  cattle  and  their  interaction  with  beef  and  carcass  quality.  There  are 
a  number  of  studies  testing  byproducts  as  beef  cattle  feeds  including  excreta  from  swine  or 
poultry  or  their  bedding,  and  further  feed  evaluation  with  new  interest  in  novel  grains  such  as 
high-oil  com,  or  genetically  modified  plants.  Grain  processing  is  also  covered. 

Grazing  system  affects  nutritional  intake,  and  research  on  continuous  versus  rotational 
grazing,  timing  of  pasture  use,  the  distribution  of  cattle  and  other  grazing  behavior  continue. 
Matching  seasonal  forage  supply  with  needs  of  the  cow  herd  is  critical,  and  supplemental  feeding 
strategy,  stocking  rate,  and  even  changing  calving  season  effects  on  reproduction  and  calf 
productivity  are  under  investigation.  Antibiotic  use  is  under  scrutiny,  and  several  papers  deal 
with  this  issue.  Also,  the  effect  of  different  feeds  on  pathogenic  bacteria  is  not  resolved.  Diet 
influence  on  methane  and  ammonia  production,  of  interest  for  environmental  effects,  is  being 
addressed.  Heat  stress  may  partially  be  alleviated  by  feeding  strategy  (timing,  amount,  and  type 
of  diet).  Nutrition  is  inter-related  with  immunity. 
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General 


The  General  section  covers  a  wide  range  of  welfare  related  topics  from  beef  handling 
guidelines  in  the  United  States,  European  countries,  and  Australia,  to  sustain  ability  of  beef 
production  systems,  agro-ecology,  and  organic  farming.  Most  papers  address  these  beef  welfare 
issues  on  a  national  scale  (e.g.,  Australia,  New  Zealand,  Germany,  Poland,  Sweden,  Canada). 

Health 

In  1998  The  National  Animal  Health  Monitoring  System  released  a  study  of  the  health 
practices  in  the  cow-calf  segment  of  the  beef  production  industry,  and  began  a  new  study  of  the 
feedlot  industry  which  has  not  yet  been  released.  However,  much  has  been  published  since  the 
last  NAL  beef  bibliography  on  disease  and  other  conditions  that  affect  beef  cattle  health.  These 
include  papers  on  acidosis,  bloat,  bovine  herpes  virus,  bovine  immune  deficiency  virus,  bovine 
viral  diarrhea,  bovine  respiratory  disease,  bovine  respiratory  syncytial  virus,  drug-induced 
hepatitis,  dystocia,  ectoparasites,  leptospirosis,  liver  abscesses  and  flukes,  mastitis,  nematodes, 
neospora,  poison  plants,  salmonella,  and  skin  tumors.  Feedlot  health  items  covered  are  mass 
medication  of  (usually)  incoming  cattle  and  appropriate  treatment  protocols,  the  impact  of  feedlot 
diseases,  and  using  techniques,  such  as  infrared  thermography,  to  detect  inflammations  such  as 
fever  or  improper  implant  technique.  Nutritional  factors  interact  with  immunity,  in  certain 
situations;  trace  minerals,  probiotics,  and  vitamin  E  were  shown  to  stimulate  immune  response  or 
help  prevent  disease.  Injection  site  lesions  in  meat  were  investigated  for  causes,  including 
clostridial  vaccinations.  There  were  a  few  papers  investigating  the  effect  of  potential 
environmental  hazards  (oil  and  gas  wells,  composting)  on  health. 

Housing 

A  main  focus  of  the  Housing  section  is  on  prevention  of  heat  and  cold  stress  in  cattle. 
Numerous  papers  address  the  use  of  shades,  water  sprinklers/misters,  and  windbreaks  to  mitigate 
adverse  climatic  effects.  Climatic  conditions  have  to  be  severe  to  show  advantageous  effects  of 
e.g.,  shade  on  behavior,  physiology,  performance,  and  carcass  characteristics.  The  main  reason 
for  this  finding  is  that  cattle  are  well  adapted  to  a  wide  range  of  climates  and  have  the  ability  to 
compensate  for  performance  losses  once  stressful  conditions  are  over.  The  area  of 
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thermoregulation  with  respect  to  the  animal's  metabolism  and  physiology  is  discussed.  Numerous 
papers  address  floor  types  and  how  they  affect  cattle  lameness,  cleanliness,  performance,  and 
carcass  characteristics.  Cattle  preferences  regarding  floor  type  (floors  covered  with  mats, 
sawdust,  straw,  or  slatted  floors)  are  presented. 

Husbandry 

The  Husbandry  section  deals  with  issues  related  to  potentially  painful  practices  like  castration, 
branding,  implanting,  and  dehorning.  Castration  is  discussed  with  respect  to  effects  on 
performance,  immunology,  and  inflammatory  responses.  Methods  to  control  pain  during 
castration  like  the  use  of  novel  anesthesia  are  discussed  as  well  as  recommendations  given 
regarding  age  at  castration  to  reduce  welfare  problems.  Effects  of  branding  methods  from  hot 
iron,  over  freeze-  to  sham-branding  on  cortisol  levels  and  pain  sensitivity  are  compared  and  hot 
iron  branding  identified  as  the  most  stressful  method.  Furthermore,  branding  method  was 
identified  as  affecting  the  ease  of  movement  through  chutes.  Several  papers  compare  implant 
strategies  and  effects  on  beef  cattle  performance.  Dehoming  is  identified  as  an  important  welfare 
issue  related  to  produetion  traits  and  welfare  and  several  methods  compared  to  minimize  adverse 
effects  on  cattle  welfare. 

Production  Systems  and  Management 

A  number  of  studies  in  the  Production  Systems  and  Management  section  focus  on  the 
sustain  ability  of  beef  production  systems.  Several  go  further  and  explore  ethological  and/or 
ecological  aspects,  including  organic  beef  production  and  marketing.  Also  in  this  section  are 
systems  analysis  studies  of  beef  forage  systems,  costs  and  benefits  of  marketing  alternatives,  and 
relationships  between  costs  of  production  and  profit.  Body  composition  models  are  included  here 
due  to  the  need  for  them  in  management  systems  to  predict  growth  and  market  value.  There  are 
also  a  few  papers  on  production  in  other  countries.  In  particular  finishing  cattle  in  feedlots  is 
increasing  in  a  number  of  foreign  locations.  Rotation  and  other  generally  more  intensive  grazing 
practices,  along  with  analysis  of  relative  overstocking  has  been  a  growing  area  of  interest. 

Finally,  in  the  Production  Systems  and  Management  section  are  some  references  to  other  beef 
husbandry  practices  such  as  early  weaning  and  changing  the  calving  season. 
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Breeding  or  crossbreeding,  particularly  in  the  tropics  between  Bos  taurus  and  Bos  indicus, 
effects  on  reproduction  have  been  investigated.  Other  factors  looked  at  that  affect  reproduction 
were  trace  minerals,  endophyte  fescue,  body  condition  score,  calving  season,  antibiotic  use, 
melengesterol  acetate,  age,  and  suckling.  Estimators  of  fertility  traits  such  as  markers  on  sperm, 
scrotal  or  testicular  size,  whole  milk  progesterone,  and  monitoring  devices  were  evaluated. 
Reproductive  behaviors  were  related  to  exposure  to  the  opposite  sex  before  breeding,  other 
mating  stimuli,  and  group  management  factors.  Systems  analysis  of  reproduction  and  prediction 
of  pregnancy  rate  were  attempted.  Estrus  synchronization  was  a  major  area  of  study,  with 
methods  and  protocols  nutritional  interactions,  calf  removal,  number  of  inseminations  and 
induced  ovulation  all  targeted.  Spaying,  embryo  transfers,  caesarian  sections  are  topics  of  further 
studies. 

Slaughter 

The  factors  affecting  carcass  quality,  management  (e.g.,  castration  age  and  method)  and 
growth  path,  nutrition,  and  genetics  (breed,  temperament  traits)  are  of  great  concern.  Models  to 
account  for  some  of  these  effects  have  been  proposed,  and  composition  prediction  for  growing  or 
adult  cattle  are  offered,  as  well  as  studies  on  breed  and  body  condition  effects  on  yield  and  value 
of  cull  cows.  Ultrasound  is  used  as  a  tool  to  estimate  composition  of  live  cattle,  especially 
intramuscular  and  back  fat.  Myostatin,  as  well  as  the  effect  of  intravenous  glucose  or  electrolytes 
on  meat  quality  was  studied.  Season  and  stocking  pressure  was  related  to  stress  susceptibility  and 
incidence  of  dark  cutters.  Also,  an  evaluation  of  the  USD  A  grading  standards  was  reported. 
Conjugated  linoleic  acid,  important  for  its  health  benefits,  was  higher  in  forage  fed  or  organically 
produced  beef. 

Beef  safety  is  another  concern,  with  trace-back  and  electronic  identification  systems,  or 
microbial  contamination  and  its  relation  to  diet  and  location  of  contamination  in  the 
forefront.  Other  studies  investigated  frequency  of  injection  site  lesions;  estrogen  residues  in  the 
animal;  disease  monitoring,  especially  tuberculosis  at  slaughter;  and  liver  abscesses.  Transport 
stress,  and  welfare  and  hygiene  pre-slaughter,  as  well  as  vocalization  and  neuroendocrine 
response  was  correlated  to  handling  or  equipment  problems  at  slaughter  plants. 
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Transport 


Transport  issues  are  mainly  discussed  with  respect  to  food  safety  and  cattle  welfare. 
Effects  of  cattle  transport  on  food  safety  with  respect  to  shedding  of  Escherichia  coli  0157, 
Salmonella,  and  Campylobacter  are  of  concern  and  prevalence  levels  of  these  microbes 
discussed.  Welfare  issues  related  to  transport  are  pre-transport  cattle  handling,  transport  distance, 
and  space  allowance.  One  paper  offers  tips  for  low  stress  handling. 

The  following  bibliography  will  be  of  interest  to  scientists,  veterinarians,  extension 
specialists,  students,  and  others,  wishing  to  explore  the  broad  range  of  current  issues  relating  to 
the  care  and  welfare  of  beef  cattle.  It  is  by  no  means  complete  but  represents  a  sampling  of  the 
world  wide  literature  available  for  review. 
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Abstract:  Vocalization  of  cattle  in  commercial  slaughter  plants  is  associated  with  observable 
aversive  events  such  as  prodding  with  electric  prods,  slipping  in  the  stunning  box,  missed 
stuns,  sharp  edges  on  equipment  or  excessive  pressure  from  a  restraint  device.  A  total  of  5806 
cattle  were  observed  during  handling  and  stunning  in  48  commercial  slaughter  plants  in  the 
United  States,  Canada  and  Australia  during  the  calendar  year  of  1999.  Each  animal  was  scored 
as  either  a  vocalizer  or  a  nonvocalizer.  In  20  plants  (42%),  0-1%  of  the  cattle  vocalized,  in  12 
plants  (25%)  2-3%  vocalized,  in  12  plants  (25%)  4-10%  vocalized  and  in  four  plants  (8%) 
more  than  10%  vocalized.  In  three  plants  repeated  use  of  an  electric  prod  on  95%  or  more  of 
the  cattle  that  balked  and  refused  to  move  was  associated  with  vocalization  percentages  of  1 7, 
16  and  12%.  In  five  plants,  the  percentage  of  cattle  that  vocalized  was  reduced  by  making 
modifications  to  plant  equipment.  Reducing  the  voltage  on  a  rheostat  controlled  electric  prod 
reduced  the  vocalization  percentage  from  7  to  2%  in  the  first  plant.  In  three  other  plants,  the 
incidence  of  cattle  backing  up  and  balking  was  reduced  by  illuminating  a  dark  entrance  or 
adding  a  false  floor  to  a  conveyor  restrainer.  A  false  floor  eliminates  the  visual  cliff  effect.  The 
percentage  of  cattle  that  vocalized  was  reduced  from  8  to  0%,  9  to  0%  and  17  to  2%.  Since 
balking  was  reduced,  electric  prod  use  was  also  reduced.  In  the  fifth  plant,  reduction  of  the 
pressure  exerted  by  a  neck  restraint  reduced  the  percentage  of  cattle  that  vocalized  from  23  to 
0%.  In  the  five  plants  where  modifications  were  made,  a  total  of  379  cattle  were  observed  prior 
to  equipment  modifications  and  342  after  modification.  The  mean  percentage  of  cattle  that 
vocalized  was  12.8%  before  the  modifications  and  0.8%  after  the  modifications  (P  <  0.001). 
Vocalization  scoring  can  be  used  to  identify  handling  and  equipment  problems  that  may 
compromise  animal  welfare. 
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Hassoun,  P.  (2002).  Cattle  feeding  behaviour  at  pasture:  A  methodology  related  to  on  farm 
measurements.  Research  51  (1):  35-41. 

Abstract:  In  order  to  study  the  effects  of  herbage  allowance  on  cattle  behaviour  activities  on 
the  farm,  some  methodological  aspects  had  to  be  defined.  Two  sets  of  observations  have  been 
conducted  on  farm  using  a  beef  suckler  herd  containing  24  cows  and  managed  in  a  rotational 
grazing  system  including  a  total  of  6  paddocks.  Behaviour  activities  were  recorded  on  two 
successive  paddocks.  In  set  1,  the  herd  activities  were  recorded  every  5  min  in  daylight  and  15 
min  at  night  for  the  first  two  days  on  the  two  paddocks.  In  set  2,  ten  cows  were  individually 
identified  among  the  same  herd.  On  the  first  and  the  last  day  on  the  two  paddocks,  daylight 
activities  were  recorded  with  5-min  frequencies.  From  these  individual  observations,  total 
grazing  and  ruminating  duration  were  calculated,  simulating  records  every  5,  10,  15  and  20 
min.  In  set  1,76%  of  the  total  grazing  and  28%  of  the  total  ruminating  activities  occurred  in 
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daylight.  Grazing  started  at  dawn  and  finished  at  dusk.  In  set  2,  grazing  activity  followed  the 
same  pattern  as  in  set  1  in  daylight.  Whatever  the  frequency  of  the  records,  grazing  and 
ruminating  time  were  not  significantly  (P  >  0.05)  different.  However  the  10  min  frequency 
gave  fewer  and  lower  individual  differences  than  the  1 5  and  20  min  frequencies,  compared  to 
the  original  record  (5  min).  It  is  concluded  that  visual  observations  of  cattle  managed  in  a 
rotational  grazing  system  can  be  readily  undertaken  at  the  farm  level  with  5  to  20  min 
frequencies. 
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indicate  that  active  immunization  against  GnRH  reduces  the  incidence  of  aggressive  behavior 
in  male  beef  cattle  and  are  consistent  with  our  postulate  that  immunoneutralization  of  GnRH 
is  an  effective  alternative  to  surgical  castration  in  the  management  of  beef  cattle. 

Keywords:  bulls,  castrations,  immunocastration,  alternative  to  surgical  castration,  aggressive 
behavior,  butts. 
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Abstract:  The  purpose  of  this  study  was  to  examine  the  hypothesis  that  fence  line  contact 
between  beef  calves  and  cows  at  weaning  reduces  indices  of  behavioral  distress  and 
associated  temporary  reductions  in  weight  gain.  One  hundred  Angus/Hereford-cross  calves 
were  randomly  assigned  to  five  treatments  for  7  d  in  each  of  3  yr  to  determine  the  effect  of 
different  weaning  techniques  on  their  behavior  and  subsequent  growth.  Treatments  were  1) 
fenceline  separation  from  dams  on  pasture  (F-P),  2)  total  separation  from  dams  on  pasture 
(S-P),  3)  total  separation  from  dams  in  a  drylot  (corral)  preconditioned  to  hay  (S-D-P),  4) 
total  separation  from  dams  in  a  drylot  not  preconditioned  to  hay  (S-D-NP),  and  5)  nonweaned 
controls  on  pasture  (C-P).  At  the  end  of  the  7-d  postweaning  period,  all  calves  were  placed  on 
pasture  in  large  groups.  Calves  were  weighed  weekly  for  10  wk.  In  the  days  following 
weaning,  F-P  and  C-P  calves  spent  more  time  eating  (grazing  or  eating  hay)  than  S-P  and 
S-D-NP  calves  (P  <  0.05).  The  S-P  calves  spent  more  time  walking  (pacing)  than  calves  in 
the  other  four  treatments  (P  <  0.05),  which  did  not  differ.  The  S-P  calves  also  spent  less  time 
lying  down  than  C-P,  F-P,  and  S-D-P  calves  (P  <  0.05),  S-P  and  S-D-NP  calves  did  not  differ 
in  lying  time.  The  F-P  calves  vocalized  less  than  S-P  and  S-D-NP  calves  (P  <  0.05).  In 
general,  treatment  differences  were  greatest  during  the  first  3  d  following  weaning  with  d  2 
(20  to  30  h  after  weaning)  showing  the  greatest  disparity.  The  F-P  calves  spent  approximately 
60%  of  their  time  within  3  m  of  the  fence  separating  them  from  their  dams  during  the  first  2  d 
following  weaning,  whereas  F-P  cows  spent  about  40%  of  their  time  within  3  m  of  the  fence 
during  this  period.  Postweaning  cumulative  body  weight  gains  of  the  F-P  calves  were  greater 
than  the  gains  recorded  for  the  calves  in  the  three  totally  separated  treatments  (which  did  not 
differ).  The  F-P  calves  gained  95%  more  weight  than  the  average  calf  in  the  three  totally 
separated  treatments  in  the  first  2  wk  and  were  still  heavier  at  10  wk  (21.4  vs  1 1.0  kg, 
respectively,  at  2  wk  and  50.0  vs  38.2  kg,  respectively,  at  10  wk,  P  <  0.05).  It  was  concluded 
that  providing  fenceline  contact  between  beef  calves  and  cows  for  7  d  following  weaning 
reduces  behavioral  indices  of  distress  seen  in  the  totally  separated  calves.  In  addition, 
fenceline  contact  with  dams  at  weaning  minimizes  losses  in  weight  gain  in  the  days  following 
separation.  Totally  separated  calves  did  not  compensate  for  these  early  losses  in  weight  gain 
even  after  10  wk. 
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Abstract:  A  beef  suckler  herd  (25  cows,  23  calves)  was  observed  on  pasture  for  cow-calf 
behaviour.  There  were  20  suckling  positions  (with  1,  2  or  3  calves  suckling  per  cow)  during 
299  sucklings.  The  incidence  of  cross-suckling  and  the  diversity  of  suckling  positions  were 
higher  than  those  in  the  literature,  indicating  that  there  was  disruption  to  the  bonding  between 
the  cow  and  its  calf  during  calving.  The  cows  preferred  parallel  lying  positions  along  the 
periphery  of  the  pasture.  It  is  suggested  that  farmers  should  design  pastures  to  meet  animal 
welfare  needs  and  that  regular  observation  of  the  herd  should  be  incorporated  into  the  farm 
management  scheme. 
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NAL  Call  Number:  442.8  Am3. 

Abstract:  Two  behavioral  traits,  temperament  and  habituation,  were  measured  in  130  calves 
from  17  full-sib  families  which  comprise  the  Canadian  Beef  Cattle  Reference  Herd.  Using 
variance  components,  heritability  was  calculated  as  0.36  for  temperament  and  0.46  for 
habituation.  Genotyping  of  162  microsatellites  at  approximately  20  cM  intervals  allowed  the 
detection  of  six  quantitative  trait  loci  (QTL)  for  behavior  traits  on  cattle  chromosomes  1,  5,  9, 
11,  14,  15. 
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Comparison  of  image  analysis,  exertion  force,  and  behavior  measurements  for  use  in  the 
assessment  of  beef  cattle  responses  to  hot-iron  and  freeze  branding.  Journal  of  Animal 
Science  76(4):  972-979. 

NAL  Call  Number:  49  J82. 

Abstract:  Thirty-three  steers  (328  +/-  2  kg)  from  a  total  of  300  animals  were  randomly 
selected  for  a  comparison  of  techniques  designed  to  quantify  the  behavioral  response  to 
painful  procedures.  The  steers  were  randomly  assigned  to  freeze-branding,  (F),  hot-iron 
branding  (H),  and  sham  branding  (S)  treatments.  The  responses  of  all  steers  were  videotaped 
to  quantify  the  amount  and  intensity  of  head  movements  during  branding.  In  addition,  the 
force  that  steers  exerted  on  the  headgate  and  squeeze  chute  during  branding  was  recorded 
using  strain  gauges  and  load  cells.  Behaviors  believed  to  be  indicative  of  pain  (tail-flicking, 
kicking,  falling,  and  vocalizing)  were  also  recorded  during  branding.  These  techniques  were 
compared  for  their  effectiveness  in  measuring  behavioral  responses  of  steers  during  branding. 
Hot-iron-branded  steers  had  greater  maximum  and  average  head  movement  distances  and 
velocities  than  F  or  S  steers  (P  <  .05),  and  F  steers  only  had  greater  maximum  values  than  S 
animals  (P  <  .05).  The  maximum  exertion  forces  obtained  from  headgate  load  cells  were  also 
greater  in  H  than  in  For  S  steers  (P  <  .05);  however,  no  differences  were  observed  between  H 
and  F  treatments  for  squeeze  load  cell  or  headgate  strain  gauge  data.  Hot-iron-branded  steers 
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had  the  greatest  incidence  of  tail-flicks,  kicks,  falls  in  the  chute,  and  vocalizations,  and  S 
steers  had  the  least.  Results  indicate  that  H  steers  experienced  more  discomfort  at  the  time  of 
branding  than  F  and  S  steers,  whereas  F  steers  experienced  more  discomfort  than  shams. 
Image  analysis  was  a  superior  technique  for  detecting  treatment  differences  compared  with 
exertion  force  measurements  and  frequency  counts  of  tail-flicks,  kicks,  falls,  and  vocalization 
during  branding. 
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Abstract:  Spectral  analysis  was  used  to  relate  dietary  quality  and  herbage  species  to  the 
behavior  of  grazing  steers.  Four  .3-ha  paddocks  were  established  with  either  ‘AU-Triumph’ 
tall  fescue  (F;  Festuca  arundinacea  Schreb.),  “Apollo”  alfalfa  (A;  Medicago  sativa  L.),  1/3 
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with  1 0  to  16  steers  and  defoliated  in  5  d.  Three  steers  on  each  paddock  carried  vibracorders 
to  monitor  grazing  time.  Daily  forage  samples  were  taken  in  10-cm  layers  and  weighed. 
Esophageal  extrusa  were  collected  from  fistulated  steers  to  measure  diet  quality.  Daily 
grazing  time  did  not  differ  (P  =  .37)  among  treatments;  however,  steers  grazing  mixtures 
grazed  numerically  longer  (1.4  h/d)  than  steers  on  monocultures.  Spectral  analysis  revealed 
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increased  in  neutral  detergent  fiber  and  cellulose,  and  exhibited  quadratic  changes  in  lignin 
and  ash.  For  most  quality  values,  the  tall  fescue  monoculture  differed  from  the  others  (P  < 
.05).  Steers  selected  diets  with  similar  quality  for  the  A,  2/3A,  and  1/3A  treatments.  This 
study  illustrates  how  differences  in  forage  diets  alter  grazing  behavior  of  steers. 
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Abstract:  To  describe  the  buller  steer  syndrome  in  a  Western  Canadian  feedlot.  DESIGN:  a 
retrospective  study.  ANIMALS:  78,445  male  cattle  that  entered  a  24,00-head  feedlot  in 
western  Canada  from  1991  to  1993.  PROCEDURE:  All  cattle  were  given  a  hormonal  growth 
promotant  containing  20  mg  oestradiol  benzoate  and  20  mg  progesterone  within  24  h  of 
arrival  at  the  feedlot.  A  “buller”  was  a  steer  that  was  observed  at  daily  pen  checking  to  be 
ridden  persistently  by  pen  mates  or  had  evidence  of  having  been  persistently  ridden  by  pen 
mates.  At  the  completion  of  the  feeding  period,  animal  health  records  for  bullers  were 
collected  and  analysed.  RESULTS:  The  prevalence  of  bullers  in  the  total  population  was 
2,139/78,445  (2.7%,  range  per  pen  0  to  1 1.2%).  The  prevalence  of  bullers  increased  with 
increasing  weight  and  age.  The  relapse  risk  after  first  treatment  (three  days  in  the  feedlot 
hospital  plus  treatment  for  concurrent  disease)  was  30%  on  average  (27  to  35%).  Individual 
records  from  9,734  yearling  steers  that  entered  the  feedlot  in  1991  and  1992  showed  that 
bullers  were  significantly  (P  <  0.05)  heavier  at  processing  than  non-bullers.  Bullers  occurred 
as  a  point  source  epidemic  with  a  cause  occurring  soon  after  cattle  arrived  at  the  feedlot  and 
were  mingled  into  pen  grous.  This  gave  a  “days  on  feed”  distribution.  The  peak  incidence  of 
bullers  occurred  much  sooner  after  arrival  and  dropped  off  much  quicker  in  older  cattle.  The 
daily  incidence  of  bullers  was  temporal,  but  was  not  related  to  season  of  the  year,  weather 
condition  of  any  other  feedlot  management  practice.  It  was  related  to  the  seasonal  arrival  of 
cattle  at  the  feedlot,  their  age  at  entry  to  the  feedlot  and  the  post  arrival  occurrence  of  bullers. 
Reimplantation  with  hormonal  growth  promotants  and  castration  of  intact  bulls  did  not 
produce  an  epidemic  of  bullers.  CONCLUSIONS:  The  findings  of  this  study  support  the 
theory  that  bullers  are  the  result  of  agonistic  interactions,  which  occur  concurrent  with  the 
establishment  and  maintenance  of  a  social  hierarchy  with  pens  of  feedlot  cattle. 
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Abstract:  Medical  records  of  78  445  male  cattle  that  entered  a  24  000-head  feedlot  in 
Alberta,  Canada,  between  August  1991  and  November  1993  were  reviewed.  The  prevalence 
of  dominance  behaviour  increased  with  increasing  age  of  cattle  on  arrival  at  the  feedlot. 
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Sickness  and  mortality  decreased  with  increasing  age  on  arrival  but  increased  in  cattle 
exposed  to  aggressive  bulls.  Sickness  and  dominance  behaviour  mostly  occurred  within  the 
first  30  days  of  the  feeding  period.  Pens  of  cattle  with  a  high  prevalence  of  bullers  did  not 
have  a  correspondingly  high  prevalence  of  sickness  or  mortality.  It  is  suggested  that 
dominance  behaviour  is  correlated  with  sickness  in  feedlot  steers. 
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branded  and  half  were  sham  branded  using  an  unheated  iron.  During  branding,  vocalizations 
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the  probability  of  vocalizing,  or  any  characteristics  of  the  calls.  It  is  suggested  that  measuring 
vocal  response  may  be  particularly  useful  when  the  effects  of  relatively  severe  stressors  are 
being  investigated. 
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forages  but  tended  to  be  larger  for  E+  (1.0%)  and  ROT  (1.0%)  than  for  BG  (0.6%).  Purebred 
cows  exceeded  crossbreds  in  milk  protein  by  0.1%  on  ROT  (P  <  0.10).  Crossbred  cows  had 
lower  somatic  cell  counts  than  purebreds  on  BG  (P  <  0.05),  E+  (P  <  0.01),  or  ROT  (P  >  0.30). 
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Abstract:  Experiments  were  conducted  to  evaluate  the  heat  tolerance  of  the  following 
breeds:  Hereford  (H),  Brahman  (B),  H  x  B,  H  x  Boran  (H  x  Bo)  and  H  x  Tuli  (H  x  T).  Heat 
tolerance  was  evaluated  in  a  climatically  controlled  room  (Exp.  1)  and  under  summer 
environmental  conditions  (Exp.  2)  by  comparing  rectal  temperatures  (RT),  respiration  rates 
(RR),  and  sweating  rates  (SW).  In  Exp.  1,  under  extremely  hot  conditions  (mean  temperature- 
humidity  index  [THI]  >  90),  purebred  B  had  significantly  (P  <  .05)  lower  RT  and  RR  than 
other  genotypes,  which  may  be  indicative  of  greater  surface  area  per  mass  to  dissipate  heat 
and  a  lower  metabolic  rate  than  other  genotypes.  Boran  and  Tuli  crosses  had  RT  (39.5 
degrees  C)  that  were  intermediate  to  those  of  B  (39.0  degrees  C)  and  H  x  B  (40.0  degrees  C). 
The  H  genotype  had  the  greatest  RT  at  40.3  degrees  C.  Among  the  breeds,  trends  in  RR  were 
similar  to  RR  observed  at  THI  <  77;  B  had  the  lowest  RR,  and  H  X  B  were  intermediate. 
However,  in  these  extreme  conditions,  RR  did  not  differ  among  the  purebred  Hand  the  Boran 
and  Tuli  crossbred  steers,  but  H  x  B  steers  had  lower  RR  than  the  other  H  crossbred  steers. 
Sweating  rates  were  significantly  greater  for  the  Bos  indicus  x  Bos  taurus  crosses  (H  x  B  and 
H  X  Bo)  than  for  the  purebred  genotypes  (H  x  B)  and  the  Bos  taurus  cross  (H  x  T).  In  Exp.  2, 
mean  RT  for  B,  H  x  B,  H  x  B,  H  x  Bo,  and  H  x  T  were  very  similar  to  those  recorded  under 
the  moderate  heat  stress  conditions  found  in  Exp.  1 .  There  were  no  differences  in  RT  among 
B,  H  X  Bo,  and  H  x  T  genotypes.  The  RR  increased  over  time  for  H  only,  and  RR  for  other 
genotypes  tended  to  be  elevated  only  slightly  over  time.  Among  genotypes,  SW  was 
significantly  greater  for  the  H  x  Bo  steers.  The  ability  of  the  Bos  indicus  crosses  to  dissipate 
heat  though  enhanced  SW  and  associated  evaporative  cooling  was  evident.  However,  the 
heat-tolerant  nature  of  the  Bos  taurus  cross  (  H  x  T)  was  not  evident  through  enhanced  RR  or 
SW  in  either  experiment.  Compared  with  other  genotypes,  the  lower  RR  of  B  steers  was 
clearly  evident  and  is  assumed  to  be  due  to  greater  surface  area  and  other  skin  characteristics 
that  allow  them  to  dissipate  heat  to  maintain  lower  RT.  These  data  suggest  that  the  H  x  Bo 
and  H  X  T  are  similar  to  H  x  B  and  intermediate  to  H  and  B  genotypes  in  maintaining 
homeostatis  when  exposed  to  a  high  heat  load. 
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NAL  Call  Number:  41.8  Cl 63. 

Abstract:  The  data  for  the  study  were  obtained  over  an  1 1-yr  period  and  the  number  of 
observations  varied  from  2663  to  4263  depending  on  the  trait  that  was  studied.  The  objective 
was  to  compare  the  reproduction  and  growth  traits  of  genetically  horned  and  polled  cattle  in 
three  synthetic  lines  of  beef  cattle.  No  differences  (P  >  0.05)  were  observed  between  homed 
and  polled  cattle  in  all  lines  for  pregnancy,  calving  and  weaning  rates,  calf  birth  and  weaning 
weights,  calf  preweaning  average  daily  gains,  dystocia  score,  cow  weightsand  cow  condition 
scores  at  calf  birth  and  calf  weaning.  We  advocate  the  use  of  polled  cattle  for  breeding,  which 
is  a  welfare  friendly  alternative  and  circumvents  the  need  for  dehorning. 
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Abstract:  Modern  cattle  population  has  originated  from  relatively  small  gene  pools. 
Therefore,  in  comparison  with  the  human  population,  it  is  likely  that  fewer  genetic  defects 
will  occur  in  cattle,  but  those  that  do  will  be  at  a  relatively  high  prevalence.  Because  breeds 
of  cattle  developed  in  isolation  (similar  to  human  ethnic  groups),  many  recessive  defects  are 
breed-specific.  Therefore,  it  would  be  imprudent  to  suspect  that  the  majority  of  defects 
existing  in  cattle  have  been  recognised.  Caution  is  required  when  reducing  the  risk  of 
dissemination  of  recessive  defects  resulting  from  increased  selection  pressure  within  the 
dairy  industry  presently  dominated  by  Holstein-Friesians.  Where  commercial  production  is 
dominated  by  purebreds,  the  risk  of  dissemination  of  recessive  defects  is  real.  A  variety  of 
autosomal  recessive  defects,  many  lethal  to  the  newborn  calf,  have  been  recognised  in  the  HF 
breed.  The  most  significant  is  BLAD  (bovine  leukocyte  adhesion  deficiency)  and  DUMPS 
(deficiency  of  uridine  monophosphate  syntase).  In  2000,  complex  vertebral  malformation 
(CVM)  -  a  new  recessively  inherited  genetic  defect  was  discovered  in  HF  cattle.  Animals 
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determined  to  be  carriers  will  be  a  identified  with  code  CV  and  those  determined  not  to  be 
carriers  as  TV.  It  is  obvious  that  CVM  will  be  a  worldwide  problem  in  Holsteins  just  as 
BLAD  was  a  few  years  ago.  The  CVM  disorder  causes  a  multitude  of  possible  abnormalities, 
some  with  visible  deformities.  Embryonic  deaths  and  abortions  due  to  CVM  may  happen  at 
any  time  during  gestation.  Many  CVM  calves  or  fetuses  will  be  lost  earlier  in  the  gestation 
period,  and  such  occurrence  will  rarely  be  a  detected  (besides,  abortion  and  stillbirths  can 
occur  for  reason  other  than  CVM).  At  present,  the  molecular  test  for  identifying  carriers  of 
the  CVM  defect  is  based  on  genetic  markers  that  are  inlierited  together  with  the  disease  gene. 
In  beef  cattle,  the  nt821  (dell  1)  mutation  in  the  myostatin  gene,  responsible  for  the 
occurrence  of  muscle  hypertrophy  in  Belgian  Blue  cattle,  seems  the  most  significant.  The 
syndrome  is  associated  with  some  production  problems  such  as  reduced  fertility,  dystocia  and 
reduced  calf  survival.  For  commercial  production  it  is  recommended  that  the  breeding  female 
herd  be  kept  free  from  double  muscling. 
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concerns.  American  consumers  are  becoming  increasingly  concerned  with  the  production 
aspects  of  their  food.  The  environmental  concerns  associated  with  additional  landfills  will 
have  to  be  balanced  against  which  by-products  consumers  will  accept  in  the  production  of  the 
beef  that  they  consume.  These  will  most  assuredly  heighten  over  the  coming  years. 
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the  world  with  regard  to  its  safety  and  nutritional  aspects.  It  will  continue  to  be  closely 
scrutinized  as  the  public  increases  its  awareness  of  agricultural  issues.  As  this  study  was 
being  prepared,  the  news  media  was  “spotlighting”  bovine  spongiform  encephalopathy. 
Currently,  in  the  United  States  there  is  a  ban  on  incorporation  of  mammalian-derived  protein 
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parameters  will  influence  the  future  use  of  RPB;  however,  the  general  public’s  perception 
and  acceptance  will  ultimately  determine  its  long-term  use. 
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of  their  produets  and  are  becoming  certified.  It  is  suggested  that  the  traceability  of  the 
products  should  be  ensured.  It  is  also  suggested  that  growing  awareness  on  agroeeological 
production  will  push  agroeeological  products  into  the  mainstream  market  in  Brazil  and  in  the 
world. 
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Abstract:  World  meat  consumption  has  increased  considerably  during  recent  decades  at  the 
same  time  as  questions  about  the  sustainability  of  livestock  systems.  The  aim  of  the  paper  is 
to  investigate  whether  organic  meat  production  can  be  more  sustainable  than  conventional 
meat  production.  Organic  meat  production  is  supposed  to  use  ecological  resources,  such  as 
natural  grasslands  and  by-products  with  low  alternative  value  together  with  fodder  that  is 
grown  without  artificial  fertilisers  and  pesticides.  The  organic  animals  are  given  the 
possibility  of  more  natural  behaviour,  for  example,  they  stay  outdoors  all  year  in  nature  and 
use  simple  buildings.  For  organic  meat  production  to  expand  in  a  sustainable  way,  consumers 
must  perceive  it  as  at  least  as  good  as  conventional  production  regarding  environmental 
quality  and  price.  Therefore,  possible  future  organic  and  conventional  meat  production  are 
compared  regarding  production  costs,  land  requirements,  soil  conservation,  nature 
conservation,  energy  needs,  and  chemical  requirements  as  well  as  the  discharge  of  nitrogen 
and  greenhouse  gases.  The  results  suggest  that  organic  production  can  be  more  sustainable 
than  conventional  production  for  beef  and  lamb,  but  not  for  pork.  Organic  beef  and  lamb 
production  has  advantages  compared  with  conventional  pig  production  regarding  soil 
conservation,  nature  conservation  and  independence  of  chemicals.  However,  the  production 
costs  and  discharge  of  nitrogen  and  greenhouse  gases  per  kilo  of  meat  are  larger  than  in 
conventional  pork  production.  Organic  production  also  needs  more  land,  which  limits  its 
sustainability  if  land  for  food  production  and  energy  crops  is  scarce.  When  food  is  scarce, 
organic  meat  production  should  aim  to  use  land  and  by-products  that  cannot  be  used  in  any 
other  way  for  food  production. 
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manual  on  running  the  farm  during  drought.  However,  it  provides  some  basic  information  for 
producers  to  consider  before  making  decisions  on  how  to  manage  droughts. 
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Abstract:  As  the  source  of  students  shifts  from  rural  to  urban  and  suburban  communities, 
students  entering  agricultural  programs  have  less  practical  livestock  experience.  The  career 
goals  indicated  by  most  of  these  students  require  knowledge  of  and  experience  with  practical 
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course  activities  to  graduates  completing  the  course  as  related  to  their  skill  attainment  and 
career  development.  The  questionnaire  was  sent  to  all  312  students  who  were  enrolled  in  the 
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Abstract:  As  part  of  a  larger  study  to  assess  risk  factors  associated  with  hide  and  carcass 
contamination  of  beef  cattle  during  transport  to  slaughter,  a  total  of  281  salmonellae  were 
isolated  from  1,050  rectal,  hide,  carcass,  and  environmental  samples.  For  feedlot  cattle, 
salmonellae  were  recovered  from  4.0%  of  rectal  samples,  37.5%  of  hide  samples,  19.0%  of 
carcass  samples,  and  47.4%  of  environmental  samples.  For  nonfeedlot  cattle,  salmonellae 
were  recovered  from  10.9%  of  rectal  samples,  37.5%  of  hide  samples,  54.2%  of  carcass 
samples,  and  50.0%  of  environmental  samples.  Overall,  the  five  serotypes  most  commonly 
associated  with  feedlot  cattle  and  their  environment  were  Salmonella  Anatum  (18.3%  of  the 
isolates).  Salmonella  Kentucky  (17.5%),  Salmonella  Montevideo  (9.2%),  Salmonella 
Senftenberg  (8.3%),  and  Salmonella  Mbandaka  (7.5%).  The  five  serotypes  most  commonly 
associated  with  nonfeedlot  cattle  and  their  environment  were  Salmonella  Kentucky  (35.4%), 
Salmonella  Montevideo  (21.7%),  Salmonella  Cerro  (7.5%),  Salmonella  Anatum  (6.8%),  and 
Salmonella  Mbandaka  (5.0%).  Antimicrobial  susceptibility  testing  of  all  of  the  isolates 
associated  with  feedlot  cattle  revealed  that  21.7%  were  resistant  to  tetracycline,  compared 
with  1 1.2%  of  the  isolates  associated  with  nonfeedlot  cattle.  None  of  the  other  isolates  from 
feedlot  cattle  were  resistant  to  any  of  other  antimicrobial  agents  tested,  whereas  6.2%  of 
nonfeedlot  cattle  isolates  were  resistant  to  more  than  four  of  the  antimicrobial  agents  tested. 
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Abstract:  Several  clostridial  vaccines  are  currently  being  used  in  the  beef  cattle  industry.  Of 
greatest  concern  is  altering  the  location  and  route  of  administration  of  these  vaccines  to 
reduce  injection-site  lesions  while  maintaining  seroconversion.  Two  experiments  were 
conducted  to  determine  the  effect  of  clostridial  vaccines  and  injection  sites  on  the 
performance,  feeding  behavior,  and  lesion  size  scores  of  beef  steers.  In  Exp.l,  80  crossbred 
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adapt  to  the  feed  and  individual  feed  intake-monitoring  devices  (Pinpointer  devices)  before 
starting  the  study.  Each  group  was  assigned  randomly  to  one  of  the  following  vaccination 
treatments:  1)  control  (sterile  saline  water),  2)  Alpha-7  Ear  (A7E),  3)  Alpha-7  Prescapula 
(A7P),  4)  Vision-7  Prescapula  (V7P),  and  5)  Ultrabac-7  Prescapula  U7P).  All  vaccines  were 
injected  s.c.  in  the  ear  or  prescapular  region,  and  injection  sites  were  palpated  on  d  0  and  28 
(Exp.  1)  and  on  d  63  and  91  (Exp.  2).  The  protocol  for  Exp.  2  was  exactly  the  same  as  for 
Exp.  1  except  treatments  included  control,  A7P,  Alpha-CD  Ear(ACDE),  Alpha-CD 
Prescapula  (ACDP),  Fortress-7  Prescapula  (F7P),  and  V7P.  Also,  control  and  steers  receiving 
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immunohistochemistry  (IHC)  was  performed  when  lesions  consistent  with  neosporosis  were 
observed  in  the  brain,  heart  or  liver.  Twenty  dairy  cattle  sera  out  of  70  (29%)  andl3  beef 
cattle  sera  out  of  93  (14%)  were  positive  by  IF  AT.  A  positive  titer  to  N.  caninum  was  found 
in  seven  and  three  fetuses  bom  to  beef  and  dairy  cows,  respectively.  Lesions  consistent  with 

N.  caninum  infection  were  observed  in  17  fetuses.  Of  nine  positive  beef  fetuses,  five  were 
confirmed  by  IHC  while,  all  but  one  dairy  fetus  were  confirmed  using  the  same 
technique.  Age  had  no  influence  on  the  serological  status  of  the  mother  (P  =0.486)  whereas 
husbandry  system  had  a  borderline  influence  (P  =  0.082).  However,  a  strong  association  (P  = 

O. 004)  between  the  level  of  antibodies  in  the  dam  and  the  occurrence  of  lesions  in  the  fetus 
was  observed  and  lesions  were  more  prominent  in  dairy  than  in  beef  fetuses.  Additionally, 
the  distribution  of  intra-cerebral  lesions  was  more  extensive  in  dairy  than  in  beef  fetuses  (P  < 
0.0001).  Age  and  serological  status  of  the  fetus  were  found  to  influence  the  occurrence  of 
lesions  in  beef  fetuses  (both  P  <0.001)  but  no  such  significant  relationships  could  be 
demonstrated  in  dairy  fetuses.  The  study  indicated  that  N.  caninum  must  be  considered  as  an 
important  cause  of  bovine  abortion  in  Belgium. 
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Abstract:  For  nomuminants,  stress  and  disease  greatly  increase  requirements  for  vitamin  B6, 
folic  acid,  pantothenic  acid,  and  ascorbate.  The  effects  of  feed  restriction,  virus  infection,  and 
vitamin  injections  on  plasma  concentrations  of  B  vitamins  critical  to  the  immune  response 
were  evaluated.  Twelve  beef  steer  calves,  6  to  8  mo  of  age,  were  fed  below  maintenance  for 
1 7  d  and  deprived  of  food  for  3  d  during  a  20-d  period  after  weaning.  They  then  were 
inoculated  intranasally  with  live  attenuated  bovine  herpesvims-1  (BHV-1).  Six  calves 
received  saline  injections  and  six  received  injections  of  a  B  vitamin  mixture  and  ascorbate 
every  48  h  for  14  d  before  and  14  d  after  inoculation.  A  mild  respiratory  infection  developed 
in  all  calves  4  to  5  d  after  inoculation.  In  control  calves,  restricted  intake  and  food  deprivation 
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concentrations  of  vitamin  B6,  vitamin  B12,  pantothenic  acid,  and  ascorbate,  but  not  folic 
acid,  were  markedly  reduced  in  all  calves  during  the  BHV-1  infection  (P  =  .001).  The  vitamin 
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B6,  pantothenic  acid,  vitamin  B12,  and  ascorbate  status  of  stressed  calves  may  affect  their 
immune  response  to  vaccination  or  infection. 
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of  such  diets  with  trace  minerals  beyond  the  levels  needed  to  compensate  for  these  effects  is 
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second,  a  longitudinal  study  of  three  feedlots  and  five  pasture  beef  properties,  resulted  in  the 
recovery  of  1 18  cSTEC  isolates  from  104  animals.  Of  the  70  serotypes  identified,  38  had  not 
previously  been  reported. 
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Abstract:  Strains  of  Verocytotoxin-producing  Escherichia  coli  (VTEC)  from  Scottish  beef 
cattle  on  the  same  farm  were  isolated  during  four  visits  over  a  period  of  eight  months. 
Characteristics  of  these  strains  were  examined  to  allow  comparisons  with  strains  of  VTEC 
associated  with  human  infection.  Methods  and  Results:  Strains  were  characterized  to 
investigate  the  relationship  between  these  bovine  isolates  with  respect  to  serotype, 
Verocytotoxin  (VT)  type,  intimin-type,  and  presence  or  absence  of  the  enterohaemolysin 
genes.  VT  genes  were  detected  in  176  of  710  (25%)  faecal  samples  tested  using  PCR, 
although  only  94  (13%)  VTEC  strains  were  isolated  using  DNA  probes  on  cultures. 

Forty-five  different  serotypes  were  detected.  Commonly  isolated  serotypes  included 
0128ab:H8,  026:H11  and  01 13:H21.  VTEC  026:H11  and0113:H21  have  been  associated 
with  human  disease.  Strains  harbouring  the  VT2  genes  were  most  frequently  isolated  during 
the  first  three  visits  to  the  farm  and  those  with  both  VTl  arid  VT2  genes  were  the  major  type 
during  the  final  visit.  Of  the  94  strains  of  non-0157  VTEC  isolated,  16  (17%)  had  the  intimin 
gene,  nine  had  the  gene  encoding  beta-intimin  and  seven  strains  had  an  eta/zeta-intimin  gene. 
Forty-one  (44%)  of  94  strains  carried  enterohaemolysin  genes.  Conclusions:  Different 
serotypes  and  certain  transmissible  characteristics,  such  as  VT-type  and  the  enterohaemolysin 
phenotype,  appeared  to  be  common  throughout  the  VTEC  population  at  different  times. 
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Significance  and  Impact  of  the  Study:  Detailed  typing  and  subtyping  strains  of  VTEC  as 
described  in  this  study  may  improve  our  understanding  of  the  relationship  between  bovine 
VTEC  and  those  found  in  the  human  population. 
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Abstract:  To  determine  whether  viable  shiga-toxigenic  Escherichia  coli  (STEC)  0157  could 
be  isolated  from  hide  surface  locations  and  the  oral  cavity  of  finished  beef  feedlot  cattle. 
Design:  Within-animal  prevalence  distribution  survey.  Animals:  139  finished  cattle  in  4  pens 
in  a  feedlot  in  Nebraska,  prevalence  of  fecal  STEC  0157  shedding  ranged  from  20  to  >90%. 
Procedure:  Samples  were  collected  from  7  sites  from  each  animal:  feces,  oral  cavity,  and  5 
hide  surface  locations  (lumbar  region,  ventral  aspect  of  the  neck,  ventral  abdominal  midline 
(ventrum),  dorsal  thoracic  midline  (back),  and  distal  aspect  of  the  left  hind  limb  (hock)). 
Results:  Viable  STEC  0157  were  isolated  from  the  oral  cavity  or  1  or  more  hide  surfaces  of 
130  cattle,  including  50  fecal  isolation-negative  cattle.  Site-specific  prevalence  of  STEC 
0157  was  74.8%  for  oral  cavity  samples,  73.4%  for  back  samples,  62.6%  for  neck  samples, 
60.4%  for  fecal  samples,  54.0%  for  flank  samples,  51.1%  for  ventrum  samples,  and  41 .0% 
for  hock  samples.  Only  5  cattle  tested  negative  for  STEC  0157  at  all  7  sites.  Multiple 
correspondence  and  cluster  analyses  demonstrated  that  bacterial  culture  of  feces,  oral  cavity 
samples,  and  back  samples  detected  most  cattle  with  STEC  0157.  Conclusions  and  Clinical 
Relevance:  Results  suggest  that  viable  STEC  0157  may  be  isolated  from  the  oral  cavity, 
multiple  hide  surfaces,  and  feces  of  a  high  percentage  of  fed  beef  cattle  and  that  bacterial 
culture  of  feces  alone  generally  underestimates  the  percentage  of  fed  beef  cattle  from  which 
STEC  0157  can  be  isolated. 
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Abstract:  Development  of  vaccines  against  bovine  pneumonia  steurellosis,  or  shipping  fever, 
has  focused  mainly  on  Mannheimia  haemolytica  A1  leukotoxin  (Lkt).  In  this  study,  the 
feasibility  of  expressing  Lkt  in  a  forage  plant  for  use  as  an  edible  vaccine  was  investigated. 
Derivatives  of  the  M.  haemolytica  Lkt  in  which  the  hydrophobic  transmembrane  domains 
were  removed  were  made.  Lkt66  retained  its  immunogenicity  and  was  capable  of  eliciting  an 
antibody  response  in  rabbits  that  recognized  and  neutralized  authentic  Lkt.  Genes  encoding  a 
shorter  Lkt  derivative,  Lkt50,  fused  to  a  modified  green  fluorescent  protein  (mGFP5),  were 
constructed  for  plant  transformation.  Constructs  were  screened  by  Western  immunoblot 
analysis  for  their  ability  to  express  the  fusion  protein  after  agroinfiltration  in  tobacco.  The 
fusion  construct  pBlkt50-mgfp5,  which  employs  the  cauliflower  mosaic  virus  35S  promoter 
for  transcription,  was  selected  and  introduced  into  white  clover  by  Agrobacterium 
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tumefaciens-mediated  transformation.  Transgenic  lines  of  white  clover  were  recovered,  and 
expression  of  Lkt50-GFP  was  monitored  and  confirmed  by  laser  confocal  microscopy  and 
Western  immunoblot  analysis.  Lkt50-GFP  was  found  to  be  stable  in  clover  tissue  after  drying 
of  the  plant  material  at  room  temperature  for  4  days.  An  extract  containing  Lkt50-GFP  from 
white  clover  was  able  to  induce  an  immune  response  in  rabbits  (via  injection),  and  rabbit 
antisera  recognized  and  neutralized  authentic  Lkt.  This  is  the  first  demonstration  of  the 
expression  of  an  M.  haemolytica  antigen  in  plants  and  paves  the  way  for  the  development  of 
transgenic  plants  expressing  M.  haemolytica  antigens  as  an  edible  vaccine. 
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Abstract:  Faecal  bacterial  dynamics  during  flood  events  were  studied  in  the  Topehaehae 
Stream  near  Morrinsville,  New  Zealand,  in  a  catchment  used  for  grazing  dairy  and  beef 
cattle.  During  the  rising  limb  of  a  natural  flood  event,  E.  coli  bacterial  concentration  rose  by 
more  than  2  orders  of  magnitude  and  peaked  at  41,000  cfu/100  mL.  E.  coli  correlated  closely 
with  turbidity  over  the  flood  event,  and  both  variables  peaked  close  to  the  time  of  maximum 
flow  acceleration  rather  than  peak  flow.  An  artificial  flood  on  the  same  stream,  created  by 
releasing  water  from  a  supply  reservoir  during  fine  weather  with  no  wash-in  from  the 
catchment,  produced  a  broadly  similar  pattern  of  faecal  contamination  (peak  E.  coli=l  2,500 
cfu/100  mL).  This  and  other  evidence  suggests  that  direct  deposition  of  faecal  matter  by 
cattle  in  the  stream  channel  may  be  of  similar  or  greater  importance  than  wash-in  from  land. 
The  flood  experiments  have  been  useful  for  constructing  a  model  of  faecal  bacterial  yields, 
and  they  imply  that  exclusion  of  livestock  from  stream  channels  may  appreciably  improve 
water  quality. 

Keywords:  pollution  control,  Escherichia  coli,  bioindicator,  stream  concentration, 
environmental  management,  artificial  flood,  direct  faecal  matter  deposition,  flood  events, 
maximum  flow  acceleration,  peak  flow,  stream  channels,  livestock  exclusion,  supply 
reservoir  water  release,  turbidity,  water  quality. 

National  Animal  Health  Monitoring  System  (El.S.)  (1998).  Changes  in  the  U.S.  beef  cow- 
calf  industry,  1993-1997  Part  IV  /  National  Animal  Health  Monitoring  System  U.S.  Dept, 
of  Agriculture,  Animal  and  Plant  Health  Inspection  Service,  Veterinary  Services:  Fort 
Collins,  CO,  48  p. 

NAL  Call  Number:  aSF207  C43  1998. 

Keywords:  husbandry,  genetics,  production.  United  States. 

Nikolic,  J.A.;  Samanc,  H.;  Begovic,  J.;  Krsmanovic,  J.;  Aleksic,  S.;  Miscevic,  B.; 

Huszenicza,  G.;  Damjanovic,  Z.  (1998).  Basal  serum  cortisol  concentrations  in  cattle.  Acta 
Veterinaria  (Beograd)  48  (5/6):  265-276,  ISSN:  0567-8315. 

Keywords:  calves,  cows,  bulls,  age  differences,  hydrocortisone,  blood  serum,  blood 
chemistry,  radioimmunoassay  stress,  normal  values. 

Nocek,  J.E.  (1997).  Bovine  acidosis:  implications  on  laminitis.  Jowrwn/  of  Dairy  Science 
80(5):  1005-1028. 

NAL  Call  Number:  44.8  J822. 

Abstract:  Bovine  lactic  acidosis  syndrome  is  associated  with  large  increases  of  lactic  acid  in 
the  rumen,  which  result  from  diets  that  are  high  in  ruminally  available  carbohydrates,  or 
forage  that  is  low  in  effective  fiber,  or  both.  The  syndrome  involves  two  separate  anatomical 
areas,  the  gastrointestinal  tract  and  body  fluids,  and  is  related  to  the  rate  and  extent  of  lactic 
acid  production,  utilization,  and  absorption.  Clinical  manifestations  range  from  loss  of 
appetite  to  death.  Lactic  acid  accumulates  in  the  rumen  when  the  bacteria  that  synthesize 
lactic  acid  outnumber  those  that  utilize  lactic  acid.  The  systemic  impact  of  acidosis  may  have 
several  physiological  implications,  including  laminitis,  a  diffuse  aseptic  inflammation  of  the 
laminae  (corium).  Although  a  nutritional  basis  for  the  disease  exists,  etiology  includes  a 
multitude  of  interactive  factors,  such  as  metabolic  and  digestive  disorders,  postpartum  stress, 
and  localized  trauma,  which  lead  to  the  release  of  vasoactive  substances  that  trigger 
mechanisms  that  cause  degenerative  changes  in  the  foot.  The  severity  of  laminitis  is  related 
to  the  frequency,  intensity,  and  duration  of  systemic  acidotic  insults  on  the  mechanisms 
responsible  for  the  release  of  vasoactive  substance.  The  critical  link  between  acidosis  and 
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laminitis  appears  to  be  associated  with  a  persistent  hypoperfusion,  which  results  in  ischemia 
in  the  digit.  Management  of  acidosis  is  critical  in  preventing  laminitis.  High  producing  dairy 
herds  attempting  to  maximize  energy  intake  are  continually  confronted  with  subclinical 
acidosis  and  laminitis.  Management  of  feeding  and  husbandry  practices  can  be  implemented 
to  reduce  incidence  of  disease. 
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Abstract:  Ten  beef  cattle  feeding  on  silage  were  orally  administered  a  marker  organism 
(nalidixic  acid  resistant  Escherichia  coli  K12)  daily  over  six  days.  Subsequently,  the 
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administration  of  the  marker  organism  was  stopped,  and  the  animals  were  divided  into  two 
groups  (five  animals  each).  The  feed  was  removed  from  one  group  (i.e.  fasted  group)  for  48 
h,  while  the  feeding  of  the  control  group  was  continued  during  that  period,  until  both  groups 
were  subsequently  slaughtered.  During  this  pre-slaughter  period,  faecal  shedding  of  total  E. 
coli  and  E.  coli  K12,  as  well  as  of  background  flora  (total  aerobes,  total  anaerobes,  and 
lactobacilli),  was  monitored  in  faecal  material  obtained  by  rectal  swabs  from  each  animal. 
After  both  24  and  48  h  of  fasting,  the  levels  of  total  E.  coli  shed  significantly  increased  (P  < 
0.01)  in  the  fasted  group  compared  with  the  control  group,  total  anaerobes  shed  also 
increased  (after  48  h  fasting,  P  <  0.05),  while  shedding  of  total  aerobes  and  total  lactobacilli 
did  not  change  significantly.  After  slaughter  of  animals,  the  pH  values  and  the  levels  of 
bacterial  groups  mentioned  above  were  examined  in  contents  of  different  sections  of  the 
gastrointestinal  (GI)  tract  (rumen,  abomasum,  caecum,  small  intestine,  colon).  The  pH  values 
were  significantly  increased  in  rumen  and  decreased  in  abomasum  (P  <  0.05)  of  the  fasted 
animals  compared  with  controls,  but  did  not  differ  significantly  in  other  GI  sections. 
Significant  decreases  of  total  E.  coli  population  (P  <  0.05)  in  abomasums  and  lactobacilli  (P 
<  0.01)  in  small  intestines  were  observed  in  fasted  animals,  while  other  bacterial  groups  in 
other  GI  sections  did  not  change  significantly  compared  with  controls.  The  marker  organism 
E.  coli  K12  was  not  sufficiently  competitive  within  the  bovine  GI  tracts  as  it  was 
pre-slaughter  shed  by,  and  post-slaughter  isolated  from,  only  a  minority  of  animals  regardless 
of  the  group.  Overall,  the  results  indicate  that  key  fasting-induced  changes  of  enteric  E.  coli 
populations,  and  influencing  its  faecal  shedding,  could  have  occurred  within  the  relatively 
short  caudal  colon-rectumanus  region  of  the  bovine  GI  tract. 
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assessment  of  beef  cattle  responses  to  hot-iron  and  freeze  branding.  Journal  of  Animal 
Science  76(4):  972-979.  ISSN:  0021-8812. 

NAL  Call  Number:  49  J82. 

Abstract:  Thirty-three  steers  (328  +/-  2  kg)  from  a  total  of  300  animals  were  randomly 
selected  for  a  comparison  of  techniques  designed  to  quantify  the  behavioral  response  to 
painful  procedures.  The  steers  were  randomly  assigned  to  freeze-branding,  (F),  hot-iron 
branding  (H),  and  sham  branding  (S)  treatments.  The  responses  of  all  steers  were  videotaped 
to  quantify  the  amount  and  intensity  of  head  movements  during  branding.  In  addition,  the 
force  that  steers  exerted  on  the  headgate  and  squeeze  chute  during  branding  was  recorded 
using  strain  gauges  and  load  cells.  Behaviors  believed  to  be  indicative  of  pain  (tail-flicking, 
kicking,  falling,  and  vocalizing)  were  also  recorded  during  branding.  These  techniques  were 
compared  for  their  effectiveness  in  measuring  behavioral  responses  of  steers  during  branding. 
Hot-iron-branded  steers  had  greater  maximum  and  average  head  movement  distances  and 
velocities  than  F  or  S  steers  (P  <  .05),  and  F  steers  only  had  greater  maximum  values  than  S 
animals  (P  <  .05).  The  maximum  exertion  forces  obtained  from  headgate  load  cells  were  also 
greater  in  H  than  in  For  S  steers  (P  <  .05);  however,  no  differences  were  observed  between  H 
and  F  treatments  for  squeeze  load  cell  or  headgate  strain  gauge  data.  Hot-iron-branded  steers 
had  the  greatest  incidence  of  tail-flicks,  kicks,  falls  in  the  chute,  and  vocalizations,  and  S 
steers  had  the  least.  Results  indicate  that  H  steers  experienced  more  discomfort  at  the  time  of 
branding  than  F  and  S  steers,  whereas  F  steers  experienced  more  discomfort  than  shams. 
Image  analysis  was  a  superior  technique  for  detecting  treatment  differences  compared  with 
exertion  force  measurements  and  frequency  counts  of  tail-flicks,  kicks,  falls,  and  vocalization 
during  branding. 
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Comparison  of  hot-iron  and  freeze  branding  on  cortisol  levels  and  pain  sensitivity  in 
beef  cattle.  Canadian  Journal  of  Animal  Science  77(3):  369-374.  ISSN:  0008-3984. 
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Abstract:  Thirty  yearling  (450-500  kg)  heifers  of  mixed  breeds  (Hereford,  Charolais,  Angus 
and  Shorthorn)  were  habituated  to  handling  over  a  14  +/-  2  d  period  before  branding  and 
were  fitted  non-surgically  with  jugular  catheters  1  d  before  branding.  On  the  day  of  branding, 
heifers  were  assigned  to  hot-iron  brand  (H),  freeze  brand  (F),  or  control  (C)  treatments 
according  to  a  predetermined  randomized  branding  order  (n  ==  10  per  treatment).  Blood 
samples  were  obtained  at  20  and  0  min  before  and  20,  40,  60,  80,  100,  120,  140,  160  and  180 
min  after  application  of  branding  treatments.  To  detect  stress-induced  analgesia,  each 
animaf’s  sensitivity  to  pain  was  assessed  by  measuring  the  time  it  took  them  to  respond  to  a 
thermal  energy  source  (laser)  applied  to  their  hind  legs.  Foot-lift  latencies  were  obtained  0, 

10,  20,  60  and  120  min  after  the  treatments  were  imposed.  Sensitivity  to  touch  also  was 
assessed  1  and  7  d  after  branding  by  placing  pressure  on  the  brand  site  and  measuring  the 
amount  of  movement  by  the  animals.  Both  H  and  F  heifers  had  higher  mean  plasma  cortisol 
concentrations  than  C  animals  20  and  40  min  after  branding  (P  <  0.05).  However,  hot 
branding  was  found  to  cause  a  more  pronounced  cortisol  response  than  freeze  branding  at  40 
min  (P  <  0.05).  No  treatment  differences  in  foot-lift  latencies  or  sensitivity  to  touch  were 
observed.  Both  branding  methods  cause  discomfort  in  cattle;  however,  hot  branding  appears 
to  cause  a  greater  acute  response  than  freeze  branding. 
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Abstract:  Infrared  thermography  was  used  to  compare  differences  in  extent  and  duration  of 
inflammation  observed  on  hot-iron  and  freeze  brand  sites  as  an  indicator  of  tissue  damage 
and  the  associated  discomfort  to  the  animals.  Thirty  beef  heifers  of  mixed  breed  were 
assigned  to  either  hot-iron  (H)  or  freeze  (F)  branding  treatments  according  to  a  predetermined 
randomized  branding  order.  Ten  animals  were  branded  each  day  over  a  3-d  period.  On  the 
day  prior  to  branding,  animals  were  clipped  to  expose  two  patches  of  skin;  one  to  be  used  for 
the  branding  treatment  and  the  other  for  a  control.  Thermographic  images  of  control  and 
treatment  sites  were  made  at  0.08  h  (5  min)  prior  to  branding,  immediately  after  the  brand 
was  completed  (0  h),  as  well  as  0.08,  2,  4,  8,  12,  24,  48,  72,  96,  120,  144  and  168  h  after 
branding.  Control  site  temperatures  were  subtracted  from  treatment  site  temperatures  for  each 
individual  animal.  Both  F  and  H  brand  sites  were  consistently  warmer  (1.9  +/-  0.3  and  1 .6  +/- 
0.3  degrees  C,  respectively)  than  corresponding  control  sites  between  2  and  168  h  after 
branding.  Treatment  differences  were  obtained  at  0,  0.08,  2,  8,  and  144  h  after  branding  (P  < 
0.001,  0.05,  0.005,  0.001,  and  0.01,  respectively).  Freeze  brand  sites  were  warmer  at  2  and  8 
h  after  branding  while  H  sites  were  warmer  at  144  h  after  branding.  The  thermographic 
evaluation  of  hot-iron  and  freeze  brand  sites  indicated  that  both  methods  caused  tissue 
damage.  However,  H  brand  sites  remained  significantly  warmer  than  F  sites  at  168  h  after 
branding.  In  addition,  H  sites  were  significantly  warmer  than  control  sites  while  F  sites  were 
not  warmer  than  control  sites  at  168  h.  The  prolonged  inflammatory  response  observed  in  H 
animals  indicates  that  more  tissue  damage  and  perhaps  more  discomfort  are  associated  with 
H  branding. 
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Abstract:  Morbidity  and  mortality  of  feedlot  cattle  have  a  variety  of  causes.  Compared  to 
respiratory  disease,  metabolic  and  digestive  disorders  generally  are  less  prevalent  and  occur 
later  in  the  feeding  period.  In  addition  to  the  obvious  costs  related  to  animal  death  and 
medication,  subsequent  performance  of  sick  cattle  often  is  depressed  substantially.  Closer 
coordination  between  veterinarians,  nutritionists,  and  feedlot  managers  should  help  reduce 
the  incidence  of  morbidity  and  mortality  of  feedlot  cattle. 
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Abstract:  To  evaluate  the  effectiveness  of  various  sampling  techniques  for  determining 
antimicrobial  resistance  patterns  in  Escheriehia  coli  isolated  from  feces  of  feedlot  cattle. 
Sample  Population:  Fecal  samples  obtained  from  328  beef  steers  and  6  feedlot  pens  in  which 
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patterns  from  pooled  samples  differed  from  patterns  observed  for  single  fecal  samples.  Little 
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pen-to-pen  variation  in  resistance  prevalence  was  observed.  Clustering  of  resistance 
phenotypes  within  samples  was  detected.  Conclusions  and  Clinical  Relevance:  Studies  of 
antimicrobial  resistance  in  feedlot  cattle  can  rely  on  fecal  samples  obtained  from  pen  floors, 
thus  avoiding  the  cost  and  effort  of  obtaining  fecal  samples  from  the  rectum  of  cattle.  Pooled 
fecal  samples  yielded  resistance  patterns  that  were  consistent  with  those  of  single  fecal 
samples  when  the  prevalence  of  resistance  to  an  antimicrobial  was  >2%.  Pooling  may  be  a 
practical  alternative  when  investigating  patterns  of  resistance  that  are  not  rare.  Apparent 
clustering  of  resistance  phenotypes  within  samples  argues  for  examining  fewer  isolates  per 
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Abstract:  The  following  article  reviews  findings  based  on  a  series  of  investigations  on 
animal  welfare  aspects  of  the  type  of  flooring  used  for  beef  cattle  in  Northern  Ireland  and  its 
effects  on  animal  production  and  carcass  parameters  as  well  as  cleanliness,  and  on  factors 
affecting  cleanliness  of  beef  cattle,  including  the  level  and  type  of  concentrates  as  well  as  the 
type  of  grass  silage  fed.  Floor  type  was  not  found  to  affect  the  performance,  carcass 
composition,  meat  quality  and  behaviour  of  the  animals,  suggesting  that  welfare  problems  are 
of  minor  when  cattle  are  accommodated  on  slatted  floors  during  the  winter  period  following 
summer  at  pasture.  Similarly,  there  was  no  additional  return  to  farmers,  in  terms  of  higher 
performance,  from  the  use  of  straw-bedded  systems.  Cattle  were  not  consistently  cleaner  on 
straw  beds  compared  with  slatted  systems.  However,  considering  the  behavioural, 
physiological  and  pathological  measures,  and  the  practicalities  of  local  production  systems, 
the  present  data  suggest  that  if  welfare  is  of  major  concern,  it  may  be  improved  by  using 
rubber  strips  attached  to  slats  in  the  slatted  systems.  On  the  basis  of  animal  cleanliness 
studies,  the  quality  of  ventilation  in  the  animal  house  was  found  to  be  of  major  importance. 
The  inlet:  outlet  ratio  and  internal  air  volume  must  be  adequate  to  maintain  a  fresh  internal 
environment.  The  construction  of  slatted  housing  systems  must  minimize  the  proportion  of 
solid  concrete  in  the  pen  floor  and  maximize  voidage  in  the  pens.  Contrary  to  current  views, 
increasing  stocking  density  in  slatted  pens  did  not  result  in  cleaner  cattle.  As  mixing  of 
genders  was  found  to  promote  dirtiness,  steers  and  heifers  should  be  housed  in  separate  pens. 
Considering  the  effects  of  diet  on  cleanliness,  good  quality,  well  fermented,  first-cut  silage 
should  be  provided  to  finishing  cattle,  whereas,  low  DM  silages,  harvested  as  multiple 
re-growths  should  be  avoided.  Silages  must  be  supplemented  with  a  moderate  amount  of 
concentrates  formulated  to  contain  low  levels  of  ash,  fibre  and  oil.  Low  DM  feed 
supplements  such  as  potatoes,  fodder  beat  and  brewers  grains  should  be  avoided  during  the 
finishing  period. 
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Abstract:  Little  is  known  concerning  body  temperature  regulation  in  cattle  under  conditions 
of  low  ambient  temperature.  To  investigate  the  influence  of  cold  on  body  temperature 
regulation,  core  body  temperatures  of  feedlot  steers  (crossbred  Bos  taurus)  were  monitored 
for  two  winters  in  Nebraska,  from  late  December  to  mid-March  in  yr  1  and  from  late 
December  through  June  in  yr  2.  In  yr  1,  radio  transmitters  to  monitor  temperature  were 
implanted  in  the  peritoneum  of  five  steers  (360  kg);  in  yr  2,  four  steers  (320  kg)  were  used. 
Body  temperatures  and  ambient  temperatures  were  recorded  at  3 -min  intervals  and  were 
mathematically  filtered  to  produce  120  readings/d.  For  yr  land  2,  daily  maximum  (40.09  and 
39.66  degrees  C),  minimum  (38.78  and  38.64  degrees  C),  and  average  (39.29  and  39.06 
degrees  C)  body  temperatures  were  not  affected  by  ambient  temperatures.  Body  temperatures 
exhibited  circadian  rhythms  with  the  minima  at  approximately  0800  and  the  maxima  at 
approximately  1900.  For  both  years,  sharp  peaks  in  body  temperature  were  often  seen  in  the 
evening  and,  for  yr  2,  to  a  lesser  extent  in  the  morning.  The  occurrence  of  peak  was  normally 
congruent,  within  a  1 .5-h  window  across  steers.  Congruent  peaks  in  the  evening  with  peak 
heights  of  1 .05  and  .77  degrees  C  occurred  on  65  and  56%  of  the  days  in  yr  1  and  2, 
respectively.  Occurrence  of  congruent  peaks  was  correlated  with  dusk;  peak  followed  dusk 
by  30  to  60  min.  Ambient  temperature  also  influenced  the  occurrence  of  peaks;  few  peak 
were  observed  when  average  daily  ambient  temperatures  were  below,7.5  degrees  C.  The 
dynamic  changes  in  body  temperature  throughout  the  day,  including  the  peaks  in  body 
temperature  after  dusk,  strongly  suggest  that  thermoregulatory  systems  in  steers  respond  not 
only  to  current  ambient  conditions,  but  also  to  more  integrative  measures  such  as  day  length 
and  daily  heat  load. 
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Abstract:  Steers  were  finished  in  three  different  sets  of  outside  lots:  1)  pens  with  overhead 
shelter  on  the  north  side;  2)  pens  south  and  southeast  of  a  shelter  belt;  and  3)  pens  with  no 
shelter  or  windbreak.  In  trials  conducted  over  a  3-yr  period  with  predominantly  British  and 
British  x  Continental  crossbred  yearlings,  performance  improvements  due  to  providing 
shelter  or  wind  protection  in  the  winter  were  not  detected;  however,  in  the  summer,  providing 
wind  protection  or  shelter  resulted  in  decreased  (P  <  .10)  cattle  gains.  Cattle  fed  in  the 
unprotected  area  had  greater  (P  <  .05)  fat  thickness  in  the  winter  and  greater  marbling  scores 
in  the  winter  (P  <  .05)  and  autumn  (P  <  .10)  than  cattle  fed  in  protected  areas.  When  averaged 
across  facilities,  seasonal  effects  were  detected  for  DMI  (autumn  >  summer  >  winter  > 
spring;  P  <  .05).  Feed:  gain  ratios  followed  a  similar  trend  among  seasons  (summer  and 
autumn  >  winter  >  spring  P  <  .05).  As  a  percentage  of  BW,  winter  (2.21),  spring  (2.19),  and 
summer  (2.18)  DMI  were  less  (P  <  .05)  than  autumn  (2.35)  DMI.  Wind  velocity  data 
indicated  that  greater  air  flow  tends  to  be  found  on  mounds  and  less  at  the  feedbunk  in  pens 
protected  by  shelter  belts.  In  unprotected,  unsheltered  pens,  the  greatest  airflow  tends  to  be  at 
the  highest  point  in  the  pen  (bunks  and  mounds).  In  Nebraska,  benefits  realized  from  feeding 
cattle  in  sheltered  or  protected  areas  under  average  or  slightly  milder  than  average  winter 
weather  conditions  may  be  offset  by  lower  performance  experienced  by  cattle  fed  in  those 
same  areas  in  the  summer.  In  addition,  fat  deposition  seems  to  be  enhanced  in  cattle  exposed 
to  moderate  cold  stress. 
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Abstract:  In  each  of  three  summertime  trials  conducted  over  consecutive  years, 
approximately  110  predominantly  black  and  black-white-face  steers  were  blocked  by  weight 
and  randomly  allotted  to  one  of  16  pens  in  a  2  x  2  factorial  arrangement  of  treatments. 

Factors  consisted  of  cattle  being  fed  in  facilities  with  or  without  wind  barriers  and  with  or 
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without  shade.  Steers  were  fed  dry-rolled  corn-based  diets  (1.43  Meal /kg,  NE(g)).  Mean 
starting  date  and  days  on  feed  were  June  26  and  79,  respectively.  In  unshaded  areas, 
temperature  and  humidity  averaged  21.6  degrees  C  and  77.9%,  and  the  blackglobe-humidity 
index  (BGHI)  at  1500  averaged  between  84.0  and  89.1.  Each  of  four  6.1-  x  6.1-m  structures 
(mean  height  =  3.4  m)  with  white  steel  roofs  provided  shade  (2.65  m(2)/steer)  for  two  pens. 

In  facilities  with  wind  barriers  provided,  airflow  was  reduced  from  the  north  and  northwest 
by  a  25-m-wide  shelterbelt  containing  six  rows  of  trees.  For  cattle  fed  in  pens  with  wind 
ban'iers,  shade  increased  (P  <  .05)  gain  from  0  to  56  d  and  decreased  (P  <  .05)  DMI/ADG 
from  0  to  28  d.  Differences  (P  <  .05)  in  performance  were  not  found  between  shaded  and 
unshaded  cattle  in  any  portion  of  the  feeding  period  for  cattle  fed  in  the  pens  without  wind 
barriers  and  over  the  entire  feeding  period  in  either  type  of  facility.  The  shade  response  in 
pens  with  wind  barriers  seemed  to  be  greater  the  1st  yr  than  in  subsequent  years.  Differences 
in  weather  patterns  among  years,  especially  air  temperature,  humidity,  and  solar  radiation, 
may  partially  explain  this  interaction.  Also,  in  yr  1,  cattle  tended  to  have  greater  fat  thickness 
at  finish  than  in  yr  2  and  3.  Correlations  between  BGHI  and  DM1  tended  to  be  greater  during 
the  early  portion  of  the  trial  (0  to  28  d)  than  over  the  entire  trial.  Correlations  between  the 
difference  in  BGHI  under  shade  vs  no  shade  and  percentage  of  shade  use  had  the  greatest 
magnitude  and  were  significant  only  in  the  first  28d  vs  over  the  entire  feeding  period. 
Although  no  heat-related  cattle  deaths  occurred  in  this  study,  results  suggest  that  shade 
improves  cattle  performance  in  the  summer  when  they  are  fed  in  facilities  with  winter  wind 
protection  available  and  have  not  become  acclimated  to  hot  conditions.  Once  cattle  are 
acclimated  or  hot  conditions  subside,  compensation  by  unshaded  cattle  offsets  much  of  the 
initial  benefits  of  providing  shade. 
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Abstract:  This  study  aims  to  evaluate  how  rearing  techniques  that  improve  veal  calf  welfare 
affect  growth  performance  and  carcass  and  meat  quality,  by  comparing  both  traditional  rearing 
in  individual  stalls  with  group  rearing  in  collective  pens  and  exclusive  milk  feeding  with 
maize  grain  supplementation.  Eighty  male  calves  were  raised  from  60  days-of-age  (live 
weight  76.4  plus  or  minus  5.5  kg)  until  slaughter  (at  182  and  189  days-of-age).  Both  group 
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in  maize-supplemented  calves  compared  to  exclusively  milk-fed  calves)  and  carcass 
conformation,  with  no  differences  in  dressing  percentage.  Group  rearing  increased  blood 
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fatness  and  meat  ether  extract  concentration  were  higher  in  the  calves  reared  in  individual 
stalls  or  supplemented  with  maize  grain.  Our  results  suggest  that  rearing  veal  calves  in  pens 
and  providing  solid  feed  supplements  may  improve  growth  performance  without  impairing 
carcass  and  meat  quality. 
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Castrating  calves  shortly  after  birth  reduced  stress  on  the  animal  compared  to  castration  at  a 
older  age  (day  150  to  weaning).  Also,  early  castration  may  be  more  acceptable  as  an  animal 
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Abstract:  To  determine  the  effects  of  the  anti-inflammatory  ketoprofen,  alone  or  with  local 
anesthesia  (LA)  during  castration  on  cortisol,  immune,  and  acute  phase  responses,  40  Friesian 
calves  (215  +-  3.5  kg)  were  assigned  as  follows:  1)  control,  2)  surgical  castration  (SURG),  3) 
SURG  following  ketoprofen  (3  mg/kg  BW  i.v.,  SURG  +  K),  4)  SURG  following  LA  (9  mL  of 
2%  lidocaine  hydrochloride  to  each  testis,  SURG  +  LA),  or  5)  SURG  following  LA  and  K 
(SURG  +  LA  +  K).  Total  cortisol  response  was  greater  (P  <  0.05)  in  SURG,  SURG  +  LA,  and 
SURG  +  K  +  LA  calves  than  in  control  calves  and  was  not  different  between  control  and 
SURG  +  K  calves.  The  interval  to  peak  cortisol  was  longer  (P  <  0.05)  for  SURG  +  K  +  LA 
calves  than  for  either  SURG  or  SURG  +  K  calves.  On  d  3,  KLH-induced  interferon-gamma 
production  was  lower  (P  <  0.05)  in  SURG  calves  than  in  control  calves,  whereas  concanavalin 
A-induced  interferon-gamma  production  was  lower  (P  <  0.05)  in  all  castration  groups  than  in 
control.  On  d  1  after  surgery,  fibrinogen  was  higher  (P  <  0.05)  in  SURG  and  SURG  +  LA 
calves  than  in  control  calves,  whereas  SURG  +  LA  +  K  calves  had  lower  (P  <  0.05)  fibrinogen 
than  did  SURG  calves.  Haptoglobin  was  higher  (P  <  0.05)  in  SURG  calves  on  d  1,3,  and  7 
than  in  control  calves.  On  d  1  after  surgery,  SURG  +  K  and  SURG  +  LA  +  K  calves  had  lower 
(P  <  0.05)  haptoglobin  concentrations  than  SURG  calves,  whereas  SURG  +  K  calves  had 
lower  (P  <  0.05)  levels  than  SURG  calves  on  d  3.  In  conclusion,  surgical  castration  induced  a 
significant  elevation  in  cortisol  secretion,  the  rise  in  cortisol  was  reduced  to  control  levels  by 
the  administration  of  ketoprofen  but  not  local  anaesthetic.  Thus,  systemic  analgesia  using 
ketoprofen  is  more  effective  than  local  anesthesia  during  castration  to  alleviate  the  associated 
stress  response. 
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S  animals.  The  maximum  exertion  forces  obtained  from  headgate  load  cells  were  also  greater 
in  H  than  in  F  or  S  steers,  however,  no  differences  were  observed  between  H  and  F  treatments 
for  squeeze  load  cell  or  headgate  strain  gauge  data.  H  steers  had  the  greatest  incidence  of 
tail-flicks,  kicks,  falls  in  the  chute  and  vocalizations,  and  S  steers  had  the  least.  It  is  concluded 
that  H  steers  experienced  more  discomfort  at  the  time  of  branding  than  F  and  S  steers,  and  F 
steers  also  experienced  more  discomfort  than  S  steers.  Image  analysis  was  a  better  technique 
for  detecting  treatment  differences  compared  with  exertion  force  measurements  and  frequency 
counts  of  during  branding. 
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Abstract:  Decreasing  numbers  of  dairy  cows  and  increasing  individual  milk  performance  as  a 
consequence  of  enhanced  quality  of  basic  forage  and  the  increasing  importance  of 
concentrates  caused  a  redundancy  of  grassland.  It  is  deducible  from  the  recent  development  of 
livestock,  that  in  particular  in  peripheral  regions,  keeping  of  suckler  cows  and  beef  cattle  may 
be  interesting,  irrespective  of  the  farm  size.  Dominant  factors  for  the  economic  success  of 
suckler  cow  and  beef  cattle  keeping  are  the  marketing  performance  and  costs  for  stables, 
forage,  and  work.  This  paper  focuses  on  the  analysis  of  the  cost  items.  The  results  can  be 
summarized  as  follows:  Outdoor  stock  keeping  during  winter  in  form  of  winter  grazing,  straw 
folds  or  folds  on  arable  land  are  options  to  save  costs  for  stables.  This  system  is  possible  to 
practice  ecologically  friendly  and  according  to  demands  of  animal  comfort.  The  extension  of 
the  grazing  period  by  a  careful  defoliation  during  the  vegetation  period  helps  to  save  costs  for 
conserves,  provided  that  the  soil  type  of  the  pastures  is  usable  and  the  available  soils  have  a 
sufficient  bearing  capacity.  Concerning  the  plant  communities  Lolio-  and 
Festuco-Cynosuretum,  the  forage  value  was  acceptable,  depending  on  year.  Following  forage 
traits  were  analysed:  energy  concentration,  crude  protein  concentration,  ergosterol 
concentrations,  and  concentrations  of  common  mycotoxines,  like  zearalenon  and  ochratoxin 
A.  Instead  of  hay  or  straw,  silage  can  be  an  excellent  alternative.  But  measured  nitrate 
concentrations  in  herbage  were  insufficient,  irrespective  of  the  site,  which  makes  it  necessary 
to  use  appropriate  silage  additives.  Alternative  breeding  traits  like  behavioural  traits  related  to 
temperament  and  traits  of  disease  resistance  are  more  and  more  of  importance  in  beef  battle 
breeding.  Because  ease  of  handling  is  influenced  by  the  intensity  of  human-animal  contacts, 
difficulties  in  handling  can  occur  under  extensive  management  systems.  Then  the  safety  of  the 
stockperson  and  the  welfare  of  the  animal  are  at  risk,  handling  is  more  labour  intensive  and 
time  consuming  and  therefore  causes  increased  production  costs.  Genetic  differences  in 
temperament  in  German  Angus  and  Simmental  cattle  are  shown.  Temperament  was  defined  as 
the  behavioural  response  of  the  animal  to  handling  under  different  situations.  German  Angus 
and  male  calves  in  both  breeds  were  less  difficult  to  handle  regarding  the  different  parameters. 
The  results  were  proofed  at  different  ages.  Simmental  cattle  have  been  raised  under  more 
intensive  production  systems  than  German  Angus  cattle  in  the  past.  Therefore  they  are  more 
used  to  human  contact.  Bad  temperament  is  more  common  in  cattle  reared  in  intensive 
systems,  because  under  these  conditions,  genetically  based  poor  temperament  is  masked  by 
the  intensive  handling.  The  estimated  heritabilities  of  the  behavioural  traits  open  a  way  of 
selection  for  temperament  in  German  Angus  and  Simmental  cattle.  The  process  costs  on  the 
farm  are  very  high,  if  they  are  compared  with  the  costs  of  farms  in  the  east  of  Germany  or 
with  intensive  grassland  management  e.g.  in  “Schleswig  Holstein”.  They  are  even  higher  if  the 
yield  in  energy  value  is  comprised  to  the  evaluation.  So  the  results  are  causal  in  context  with 
high  machine-costs  and  unfavourable  field-structure  on  the  one  side  and  low  yield  because  of 
an  extensive  cultivation  on  the  other  side.  To  reduce  this  high  costs  a  cost  oriented  use  of 
technique  and  the  use  of  modem  agricultural  systems,  -  e.g.  the  use  of  Conditioners  or 
automotive  mowers  -  could  be  a  possibility.  Also  a  structural  change  effects  an  economy  of 
process  costs.  If  an  enlargement  of  fieldsize  or  a  reduction  of  the  farm-field  distance  is  to 
prefer,  it  shouldn”t  be  evaluated  separately  from  the  aspects  of  transport-linked  and 
non-transport-linked  field  operations  as  well  as  the  investment  and  the  degree  of  utilisation. 
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Keywords:  beef  cattle,  slaughter  bulls,  transport  time  effects,  sensory  panelist,  longissimus 
dorsi  thoracis  analysis,  consumer  preferences,  muscular  system,  tenderness,  meat  product, 
quality  parameters,  transport  times. 
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231. 

NAL  Call  Number:  SFl  L5. 

Keywords:  organic  farming,  animal  husbandry,  evaluation,  carcass  composition,  carcass 
quality,  low  input  agriculture,  feedlots,  finishing,  backfat,  fat  thickness,  carcass  weight, 
dressing  percentage. 

Zaman,  M.S.;  Mir,  Z.;  Mir,  P.S.;  El-Meadawy,  A.;  McAllister,  T.A.;  Cheng,  K.J.;  ZoBell,  D.; 
Mathison,  G.W.  (2002).  Performance  and  carcass  characteristics  of  beef  cattle  fed  diets 
containing  silage  from  intercropped  barley  and  annual  ryegrass.  Animal  Feed  Science  and 
Technology  99  {\ -4):  1-11,  ISSN:  0377-8401. 

NAL  Call  Number:  SF95  A55. 

Keywords:  barley,  ryegrass,  animal  performance,  carcass  characteristics,  diet  evaluation, 
feeding  studies,  dry  matter  yield,  feed  conversion  efficiency. 
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Arthington,  J.D.;  Eicher,  S.D.;  Kunkle,  W.E.;  Martin,  F.G.  (2003).  Effect  of  transportation 
and  commingling  on  the  acute-phase  protein  response,  growth,  and  feed  intake  of  newly 
weaned  beef  caUes.  Journal  of  Animal  Science  81(5):  1120-1125,  ISSN:  0021-8812. 

NAL  Call  Number:  49  J82. 

Abstract:  The  objective  of  this  study  was  to  investigate  the  effect  of  transportation  and 
commingling  on  measures  of  the  acute-phase  protein  response  in  newly  weaned  beef  calves. 
Thirty-two  (Exp.  1;  average  BW=266  plus  or  minus  20.8  kg)  and  thirty-six  (Exp.  2;  average 
BW=222  plus  or  minus  34.6  kg)  Brahman-crossbred  calves  were  randomly  allotted  to  one  of 
four  treatments  (2x2  factorial  arrangement  (transportation  x  commingling)  in  a  completely 
randomized  design).  Body  weight  and  jugular  blood  were  collected  at  weaning,  after 
shipment,  and  1,  3,  and  7  d  after  transport  for  Exp.  1,  and  at  weaning  and  1,  5,  9,  13,  17,  and 
21  d  after  transport  for  Exp.  2.  Feed  intake  within  pen  was  recorded  daily  for  Exp.  2.  Plasma 
fibrinogen,  ceruloplasmin,  haptoglobin,  and  cortisol  concentrations  were  determined  for  all 
collection  times.  Additionally,  serum  amyloid-A  and  alpha  -acid  glycoprotein  concentrations 
were  determined  in  Exp.  1  and  2,  respectively.  In  Exp.  2,  commingled  calves  tended  (P=0.13) 
to  have  a  higher  DMI  than  noncommingled  calves  (5.3  and  4.8  kg/d,  respectively). 

Transported  calves  lost  more  BW  than  nontransported  calves  from  the  time  of  weaning  to  d  1 
(2.0  and  3.1%  more  BW  loss  for  Exp.  1  and  2,  respectively).  With  the  exception  of 
haptoglobin  in  Exp.  1,  each  of  the  acute-phase  proteins  measured  in  these  studies  increased 
over  each  sampling  day.  In  Exp.  1,  transported  calves  had  higher  (P<0.05)  mean  serum 
amyloid-A  concentrations  than  nontransported  calves  (48.9  vs.  33.4  micro  g/mL).  There  was  a 
significant  sampling  day  x  transportation  interaction  (P<0.01)  for  fibrinogen,  ceruloplasmin, 
and  haptoglobin  in  Exp.  1 ;  transported  calves  had  higher  concentrations  of  fibrinogen 
following  transport  and  on  d  2  and  3,  and  ceruloplasmin  on  d  3.  Haptoglobin  concentrations 
were  higher  (P=0.04)  in  nontransported  calves  on  d  1  and  2  of  Exp.  1 .  In  Exp.  2,  overall  mean 
haptoglobin  concentrations  were  higher  in  nontransported  vs.  transported  calves.  The  results 
of  these  studies  indicate  that  stressors  associated  with  transportation  affect  the  acute-phase 
protein  response  in  newly  weaned  beef  calves.  More  research  is  needed  to  determine  whether 
these  proteins  might  be  valuable  indicators  of  stress  following  the  weaning  process. 
Keywords:  beef  cattle,  acute  phase  proteins,  blood  chemistry,  body  weight,  calves, 
ceruloplasmin,  feed  intake,  fibrinogen,  growth  rate,  haptoglobins,  interactions,  stress  response, 
transport  of  animals. 

Barham,  A.R.;  Barham,  B.L.;  Johnson,  A.K.;  Allen,  D.M.;  Blanton,  J.R.,  Jr.;  Miller,  M.F. 
(2002).  Effects  of  the  transportation  of  beef  cattle  from  the  feedyard  to  the  packing  plant 
on  prevalence  levels  of  Escherichia  coli  0157  and  Salmonella  spp.  Journal  of  Food 
Protection  65  (2):  280-283,  ISSN:  0362-028X. 

NAL  Call  Number:  44.8  J824. 

Abstract:  Two  hundred  steers  and  heifers  from  a  large  feedyard  (65  000-head  capacity)  were 
used  to  determine  the  prevalence  levels  of  enterohaemorrhagic  Escherichia  coli  0157  (EHEC 
0157)  and  Salmonella  spp.  prior  to  and  after  shipping  to  a  commercial  packing  facility.  Two 
samples,  a  ventral  midline  hide  swab  and  a  faecal  sample,  were  aseptically  collected  from 
each  animal  2  weeks  prior  to  the  date  of  transportation  and  at  the  packing  plant  immediately 
after  exsanguination.  Samples  were  collected  from  all  trailers  (n=46)  before  animals  were 
loaded  for  transport  to  the  packing  facility.  The  average  prevalence  levels  of  EHEC  0157  on 
hides  (18%)  and  in  faeces  (9.5%)  at  the  feedyard  decreased  (P>0.05)  at  the  packing  plant  to 
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4.5  and  5.5%,  respectively.  The  average  prevalence  levels  of  Salmonella  spp.  on  hides  (6%) 
and  in  faeces  (18%)  at  the  feedyard  increased  to  89  and  46%,  respectively,  upon  arrival  at  the 
packing  plant.  Average  prevalence  levels  for  EHEC  0157  and  Salmonella  spp.  on  the  trailers 
were  5.43  and  59%,  respectively.  The  results  of  this  study  demonstrate  that  transportation  may 
be  a  potential  stressor  for  cattle,  as  evidenced  by  the  increased  shedding  of  Salmonella  spp. 
Keywords:  beef  cattle,  heifers,  steers,  disease  prevalence,  feces,  food  contamination,  food 
safety,  foodbome  diseases,  Escherichia  coli,  Salmonella,  hides,  skins,  stress  factors,  transport 
of  animals.  Copyright©  2003,  CAB  International 

Beach,  J.C.;  Murano,  E.A.;  Acuff,  G.R.;  et  al.  (2002).  Prevalence  of  Salmonella  and 
Campylobacter  in  beef  cattle  from  transport  to  slaughter.  Journal  of  Food  Protection  65 
(11):  1687-93,  ISSN  0362-028X. 

NAL  Call  Number:  44.8  J824. 

Abstract:  The  objective  of  this  study  was  to  evaluate  the  effect  of  typical  production  practices 
during  the  transport  of  cattle  on  the  resulting  incidence  of  Salmonella  and  Campylobacter  in 
the  feces,  on  the  hides,  and  on  the  carcasses  of  these  cattle  and  in  the  environment  (trucks, 
holding  pens,  and  knock  boxes).  Various  factors  were  evaluated,  including  the  type  of  animal 
(feedlot  cattle  vs.  adult  pasture  cattle),  the  breed  of  cattle,  the  body  condition  of  the  animal, 
the  age  of  the  animal,  the  time  of  feed  and  water  withdrawal,  the  contamination  level  of  the 
transport  vehicle  at  the  feedlot  or  farm,  the  transport  time,  the  time  cattle  were  held  in  the 
holding  pen  at  the  plant,  and  the  contamination  level  of  the  holding  pen.  Four  groups  of  each 
type  of  animal  were  sampled  on  different  days.  Samples  were  collected  from  cattle  prior  to 
transport  and  after  transport  (rectal  and  hide  swabs)  as  well  as  from  the  carcasses  of  these 
cattle.  Pre-  and  posttransit  samples  were  also  taken  from  the  transport  vehicle  and  from  the 
holding  pen  and  knock  box  at  the  slaughter  facility.  For  feedlot  cattle,  fecal  shedding  stayed 
fairly  constant  for  both  organisms  before  and  after  transport  (3  to  5%  for  Salmonella  and  64  to 
68%  for  Campylobacter).  However,  the  shedding  rate  for  adult  cattle  increased  from  1  to  21% 
for  Salmonella  but  stayed  constant  for  Campylobacter  (6  to  7%).  Contamination  of  hides  with 
Salmonella  increased  for  both  animal  types  from  a  level  of  1 8  to  20%  to  a  level  50  to  56%. 

For  Campylobacter,  the  contamination  level  decreased  from  25  to  13%  for  feedlot  cattle  but 
remained  unchanged  for  adult  animals  (1  to  2%).  Nineteen  percent  of  feedlot  cattle  carcasses 
and  54%  of  adult  cattle  carcasses  tested  positive  for  Salmonella,  while  only  2%  of  feedlot 
cattle  carcasses  and  none  of  the  adult  cattle  carcasses  tested  positive  for  Campylobacter.  Thus, 
for  feedlot  cattle,  the  factors  considered  in  this  study  did  not  affect  the  shedding  of  either 
organism  but  did  affect  the  contamination  of  hides  with  both.  For  adult  animals,  the  factors 
increased  both  shedding  of  and  hide  contamination  with  Salmonella  only,  not  Campylobacter. 
Keywords:  Campylobacter,  salmonella,  isolation  and  purification,  food  contamination, 
abattoirs,  feces,  transport  of  cattle. 

Booth,  M.E.;  SchwartzkopfGenswein,  K.S.;  McAllister,  T.A.;  Mears,  G.J.;  Schaefer,  A.L.; 
Cook,  N.;  Church,  J.S.;  Crews,  D.H.  Jr.  (2002).  Effects  of  pre-haul  management  and 
transport  distance  on  beef  calf  performance  and  welfare.  Journal  of  Dairy  Science  85 
(Supplement  1):  27,  ISSN:  0022-0302. 

NAL  Call  Number:  44.8  J822. 

Keywords:  calf,  steer,  animal  welfare,  average  daily  gain,  dry  matter  intake,  feedlot,  growth 
performance,  heart  rate,  morbidity,  preconditioning,  stress,  transport  distance. 
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fase  di  adattamento  del  bovino  da  came  da  ristallo.j  Informatore  Agrario  54(40);  35-53, 
ISSN:  0020-0689. 

NAL  Call  Number:  281.8  IN32. 

Keywords:  livestock  transporters,  transport,  nutritional  state,  new  environment,  stress, 
minerals,  energy  balance,  immune  response,  feeding,  systems,  transport  of  animals,  Italian 
language,  Italy. 
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Effects  of  preshipping  vs.  arrival  medication  with  tilmicosin  phosphate  and  feeding 
chlortetracycline  on  health  and  performance  of  newly  received  beef  cattle.  Journal  of 
Animal  Science  78(2):  267-74. ISSN:  0021-8812. 

NAL  Call  Number:  49  J82. 

Keywords:  beef  calves,  feedlot,  tilmicosin  phosphate,  feeding  chlortetracycline,  health, 
average  daily  gain,  daily  dry  matter  intake,  bovine  respiratory  disease  (BRD). 

Gallo,  C.;  Lizondo,  G.;  Knowles,  T.G.  (2003).  Effects  of  journey  and  lairage  time  on  steers 
transported  to  slaughter  in  Chile.  Veterinary  Record  152(12):  361-364.  ISSN:  0042-4900. 
NAL  Call  Number:  SF601  14. 

Abstract:  Steers  representative  of  the  most  common  type,  weight,  and  conformation 
slaughtered  in  Chile  (between  December  1999  and  January  2000)  were  transported  for  either  3 
or  16  h  and  held  in  lairage  for  3,  6,  12,  or  24  h.  Measurements  of  liveweight,  carcass  weight, 
and  postmortem  pH  and  colour  of  muscle  were  made  to  assess  the  economic  and  welfare 
effects  of  the  different  transport  and  lairage  times.  Compared  with  the  short  journey,  the 
longer  journey  was  associated  with  a  mean  (se)  reduction  in  liveweight  of  8.5  (2.8)  kg,  which 
was  further  decreased  by  0.42  (0.18)  kg  for  every  hour  that  the  animals  were  kept  in  lairage 
after  16  h  of  transport,  an  increase  in  final  muscle  pH,  a  decrease  in  muscle  luminosity,  and  an 
increase  in  the  proportion  of  carcasses  downgraded  because  they  were  classified  as  dark 
cutting.  The  carcass  weights  also  tended  to  be  lower  after  the  longer  journey  and  after  longer 
periods  in  lairage. 

Keywords:  steers,  animal  welfare,  beef  quality,  carcass  quality,  carcass  weight,  carcasses, 
color,  liveweight,  pH,  stress,  transport  of  animals,  Chile.  Copyright©  2003,  CAB  International 

Grandin,  T.  (1999).  Easy  tips  for  low  stress  cattle  handling.  Large  Animal  Practice  20  (5): 
28,  30-33. 

NAL  Call  Number:  SF601  B6. 

Keywords:  beef  cattle,  dairy  cattle,  handling,  transport,  stress,  trauma,  milk,  milking, 
reproduction,  techniques,  immune  response. 

Lambert,  M.G.;  Knight,  T.W.;  Cosgrove,  G.P.;  Death,  A.F.;  Anderson,  C.B.  (2000).  Effects  of 
yarding  and  transport  on  muscle  glycogen  concentration  in  beef  cattle.  Proceedings  of  the 
New  Zealand  Society  of  Animal  Production  60;  124-125,  ISSN:  0370-2731. 

NAL  Call  Number:  49.9  N483. 

Keywords:  glycogen,  muscles,  pH,  beef,  meat  quality,  stress,  animal  husbandry,  transport  of 
animals,  handling. 
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transport  time  on  sensorial  aspects  of  beef  meat  quality.  Meat  Science  63  (3):  353-357, 
ISSN:  0309-1740. 

NAL  Call  Number:  TX373  M4. 

Keywords:  beef  cattle,  slaughter  bulls,  transport  time  effects,  sensory  panelist,  longissimus 
dorsi  thoracis  analysis,  consumer  preferences,  muscular  system,  tenderness,  meat  product, 
quality  parameters,  transport  times. 

Villarroel,  M.;  Maria,  G.A.;  Sierra,  I.;  Sanudo,  C.;  Garcia-Belenguer,  S.;  Gebresenbet,  G. 
(2001).  Critical  points  in  the  transport  of  cattle  to  slaughter  in  Spain  that  may 
compromise  the  animals’  welfare.  Veterinary  Record  149(6):  173-176,  ISSN:  0042-4900. 
NAL  Call  Number:  SF601  14. 

Abstract:  The  welfare  of  cattle  depends  greatly  on  the  attitudes  and  training  of  stockpersons 
and  on  the  availability  of  appropriate  facilities.  Much  has  been  learned  about  stress  during 
transport,  but  less  attention  has  been  paid  to  identifying  and  correcting  critical  points,  partly 
because  these  vary  widely  both  nationally  and  internationally.  A  survey  of  cattle  transport  in 
Spain  was  made  in  an  effort  to  determine  which  parts  of  the  process  most  compromised  the 
welfare  of  the  animals.  Data  were  collected  on  the  methods  and  facilities  for  loading  and 
unloading,  transport  times,  types  of  vehicle  and  slaughter  house  practices.  Loading  facilities 
were  adequate  and  loading  times  generally  short,  but  some  farms  continued  to  use  an  electric 
goad  and  weather-proofing  was  generally  poor.  The  average  journey  time  within  Spain  was 
three-and-a-half  hours,  but  many  trips  were  made  abroad  (especially  to  Italy),  few  drivers 
received  specific  training  courses  and  the  types  and  quality  of  vehicles  varied  widely.  The 
average  unloading  time  was  very  short  but  the  animals  were  not  always  inspected  for  injuries 
or  dirtiness.  Lairage  times  were  normally  more  than  8  h  but  few  slaughter  houses  had  air 
conditioning  equipment  to  prevent  excessive  heat  or  dehydration.  Almost  all  stockpersons 
avoided  either  regrouping  animals,  or  housing  or  transporting  animals  at  high  densities. 
Keywords:  animal  husbandry,  animal  welfare,  attitudes  and  training  of  stock  persons,  survey 
data,  methods  and  facilities  for  loading  and  unloading,  transport  times,  types  of  vehicle, 
slaughterhouse  practices,  electric  goad,  stocking  density,  stress  factors,  transport  of  animals, 
injuries,  cleanliness,  Spain.  Copyright©  2003,  CAB  International 

Whiting,  T.  L.  (2000).  Comparison  of  minimum  space  allowance  standards  for 
transportation  of  cattle  by  road  from  8  authorities.  Canadian  Veterinary  Journal  41(11): 
855-860,  ISSN:  0008-5286. 

NAL  Call  Number:  41.8  R3224. 

Abstract:  Space  allowance  for  animals  in  transit  is  a  consistent  concern  in  many  countries 
developing  codes  of  practice  and  regulations  to  assure  humane  treatment  of  food  producing 
animals.  Describing  minimum  space  allowance  requirements  for  cattle  in  transit  has  proven  to 
be  difficult,  as  the  space  required  increases  as  the  animal  grows.  Loading  pressure,  defined  as 
weight  of  live  animal  per  unit  area,  has  proven  to  be  a  clear  method  of  communicating  with 
transporters  and  inspection  staff  what  the  maximum  safe  stocking  limit  is  based  on  individual 
animal  weight.  The  loading  density  recommendations  in  the  Canadian  code  of  practice  for 
beef  cattle  are  compared  with  other  standards  by  using  loading  pressure  charts  as  a  visual  aid. 
Loading  pressure  charts  are  recommended  in  preference  to  a  tabular  format  to  describe  the 
minimal  space  allowed  per  animal  for  cattle  transported  by  road. 

Keywords:  transport  of  animals,  road  transport,  animal  welfare,  legislation,  codes  of  practice, 
minimal  space  allowance,  loading  density,  Canada.  Copyright©  2003,  CAB  International 
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Website  addresses  change  periodically.  The  sites  listed  are  current  as  of  August  2004. 
Emphasis  was  placed  on  selecting  resources  relevant  to  the  care  and  welfare  of  beef  cattle. 

ADDS  Program:  Agricultural  Databases  for  Decision  Support 

http://www.adds.org/ 

Comprehensive  electronic  collections  of  peer-reviewed  and  expert-selected  educational 
materials,  lists,  and  software  tools,  developed  to  support  decision  making  by  the  Nation’s 
farmers,  ranchers,  growers  and  forest  land  owners,  and  by  those  who  work  with  them  in  an 
educational,  consultative,  or  service  capacity.  Databases  are  available/  or  in  progress  for  dairy, 
beef,  goat,  sheep,  and  swine.  Collections  are  distributed  via  CD-ROM  and  the  World  Wide 
Web. 

Agri  INFO 

http://cgilnt.aps. uQjJuelph.ca/ 

Agri  INFO  is  the  largest  Canadian  collection  of  technical  publications  related  to  beef,  dairy 
and  maple  production.  The  Canadian  Dairy  Extension  Committee,  Canadian  Farm  Business 
Management  Council,  and  the  Ontario  Cattlemen’s  Association  jointly  sponsor  the  site. 

Agriculture  and  Agri-food  Canada 

http://www.agr.gc.ca/index  e.phtml 

Agriculture  and  Agri-Food  Canada  provides  information,  research  and  technology, 
and  policies  and  programs  to  achieve  security  of  the  food  system,  health  of  the 
environment  and  innovation  for  growth.  Abstracts  available  from  “The  Lennoxville 
Symposium  on  Farm  Animal  Welfare  in  Canada:  New  technologies,  research  and  world 
trade.” 

Alberta  Farm  Animal  Care  (AFAC)  Association 

http://afac.ab.ca 

AFAC  is  an  association  started  by  farmers.  AFAC’s  goal  is  to  promote  responsible  animal 
care  and  enhance  public  understanding  of  Alberta’s  animal  agriculture.  AFAC  participates  in 
issues  and  legislation  that  encourage  research  into  relevant  to  animal  care.  Website  contains 
Farm  Animal  Welfare  News,  a  publication  that  contains  current  infonnation  on  farm  animal 
welfare  initiatives,  relevant  issues,  and  research  conducted  in  Canada.  Links  to  reports,  codes 
of  practice,  legislative  information,  and  information  on  training  courses  on  handling  and 
transport  of  swine,  cattle,  and  horses. 


198  Information  Resources  on  the  Care  and  Welfare  of  Beef  Cattle 


Alternative  Farming:  An  Annotated  Database 

http://www.awionline.org/farm/altfrm.htm 

Searchable  database  containing  farmers’  profiles  and  case  studies,  useful  hints  and  guides, 
research  articles,  book  chapters,  books  and  web  sites.  Coverage  includes  articles  on  cattle,  pig, 
poultry,  sheep  and  goat  grass-based  farming;  rotational  grazing;  deep-litter  and  outdoor 
systems;  pasture;  grassland  management;  sustainable  agriculture;  principles  of  low-stress 
livestock  handling;  animal  behavior;  predator-friendly  farming,  etc.  Emphasis  on  methods  that 
encourage  species  specific  behavior  and  conservation  of  the  environment. 

American  Association  of  Bovine  Practitioners 

http://www.aabp.org/ 

The  American  Association  of  Bovine  Practitioners  is  an  international  association  of 
veterinarians  organized  to  enhance  the  professional  lives  of  its  members  through  relevant 
continuing  education  that  will  improve  the  well-being  of  cattle  and  the  economic  success  of 
their  owners,  increase  awareness  and  promote  leadership  for  issues  critical  to  cattle  industries, 
and  improve  opportunities  for  careers  in  bovine  medicine.  The  association  site  provides 
extensive  links  to  online  resources  including  the  Dairy  Quality  Assurance  (DQA)  Center 
which  has  many  resources  available  to  producers,  milk  handlers,  veterinarians,  and  other 
members  of  the  dairy  industry  who  want  to  foster  the  well-being  of  dairy  animals.  The  Caring 
for  Dairy  Animals  Technical  Reference  Guide  and  the  companion  On-Farm  Self-Evaluation 
Guide  have  been  compiled  for  a  wide  audience,  including  researchers,  students,  the  press, 
veterinarians,  and,  of  course,  milk  and  dairy  producers. 

Animal  Well-Being  and  Stress  Control  Systems 

http://www.ars.usda.gov/research/programs.htm 

The  Agricultural  Research  Servic.e  (ARS)  is  the  principal  research  agency  of  the  U.S. 
Department  of  Agriculture.  ARS  is  charged  with  extending  the  Nation’s  scientific  knowledge 
across  a  broad  range  of  program  areas.  This  Website  describes  ARS  research  initiatives  in  the 
area  of  farm  animal  well-being  and  stress. 

Animal  Welfare  Information  Center  (AWIC) 

http://www.nal.usda.gov/awic/ 

National  Agricultural  Libraryl0301  Baltimore  Ave.Beltsville,  MD  20705Tel:  (301)  504-6212, 
Fax:  (301)  504-7125,  E-mail:  awic@,nal. usda.gov 

The  Animal  Welfare  Information  Center  (AWIC)  located  at  the  U.S.  Department  of 
Agriculture's  National  Agricultural  Library  provides  reference  services  primarily  for  patrons 
using  animals  covered  by  the  Animal  Welfare  Act.  Farm  animals  used  in  teaching,  testing,  and 
non  production  oriented  research,  are  covered  by  the  Act.  AWIC  produces  bibliographies  on 
the  welfare  and  husbandry  of  swine,  cattle,  horses,  sheep,  poultry,  dogs,  cats,  rabbits,  and 
rodents.  The  Animal  Welfare  Information  Center  Bulletin  contains  several  articles  on 
agricultural  animal  care  and  use  including  anesthesia,  analgesia,  animal  transport,  and  animal 
welfare  issues.  The  AWIC  Website  includes  these  documents.  The  site  also  contains  links  to 
US  farm  animal  policies,  guidelines,  and  congressional  activity. 
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Animal  Welfare  and  Behavior  Group  at  Michigan  State 

http://www.msu.edu/~zanella/current.html 

Description  of  current  research  projects  of  the  Animal  Welfare  and  Behavior  Group  at 
Michigan  State.  Projects  include  studies  on  memory  and  learning  in  pigs,  and  a  novel  animal 
welfare  training  program  patterned  after  traditional  animal  judging  teams.  The  program  offers 
students  the  opportunity  to  assess  the  welfare  of  animals  maintained  under  different  housing, 
husbandry  and  environmental  conditions. 

Animal  Welfare  and  Beef  Cattle  Feedlots 

http://www.dpi.qld.gov.au/beef/6942.html 

This  fact  sheet  reviews  important  management  considerations  for  beef  cattle  raised  in  feedlots 
including:  humane  handling,  human  animal  interactions,  facility  design,  mixing  cattle,  adverse 
environmental  conditions  (i.e.  hot  weather,  dusty  yards,  boggy  conditions),  nutrition,  and 
health. 

Dehorning  Beef  Cattle  Via  Genetics  is  Welfare  Friendly 

http://www.usask.ca/wcvm/herdmed/applied-ethologv/articles/dehorn.html 

Recommendations  from  the  Expert  Committee  on  Farm  Animal  Welfare  and  Behaviour,  on 
Promoting  the  use  of  Polled  Sires  within  the  Beef  Industry  in  Canada.  Background 
information  on  the  advantages  of  using  genetics  over  mechanical  and  chemical  dehorning  in 
beef  cattle  are  presented. 

Animal  Welfare:  Ministry  of  Agriculture  and  Forestry  (MAF)  New  Zealand 

http://202.78.129.207/biosecuritv/animal-welfare/codes/index.htm 

Full  text  Codes  of  Recommendations  and  Minimum  Standards  for  livestock  and  other  species 
are  available  at  this  site.  Humane  treatment  of  livestock  during  transport,  slaughter,  and  sale 
yards  covered. 

Animal  Health  and  Welfare 

http://www.defra.gov.uk/animalh/animindx.htm 

The  health  and  welfare  of  animals  are  central  to  Department  for  Environment,  Food  and  Rural 
Affair’s  (DEFRA)  work  of  protecting  and  improving  livestock  and  controlling  and  eradicating 
disease.  The  Animal  Health  and  Welfare  pages  are  divided  into  various  subject  areas 
including:  BSE,  Tuberculosis,  Identification,  Animal  Welfare,  International  Trade,  Disease 
surveillance  and  control.  Links  available  to  a  number  of  documents  focusing  on  cattle  welfare. 
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Annotated  Database  on  ReHnement  of  Housing  and  Handling  Conditions  and 
Environmental  Enrichment  for  Laboratory  Animals.  Part  II:  Cattle,  Calves,  Chickens, 
Goats,  Horses,  Quails,  Pigs,  Sheep 

http://www.awionline.org/Lab  animals/biblio/refme.htm 

An  annotated  database  of  articles,  abstracts,  book  chapters,  and  books,  on  all  aspects  of 
refinement  and  environmental  enrichment  are  available  at  this  site.  Housing  and  handling  of 
farm  animals  is  included.  The  database  is  regularly  updated. 

Arizona  Ranchers  Management  Guide 

http://ag.arizona.edu^arec/pubs/rmg/ranchers.html 

Revised  and  expanded  in  2002  this  guide  is  designed  to  be  an  information  resource  for 
Arizona  ranchers.  The  guide  contains  extension-developed  information  on  a  wide  range  of 
issues  related  to  Arizona  ranch  management.  Subject  coverage  includes:  identifying  poisonous 
plants,  diseases  of  beef  cattle,  feeding  in  drought  conditions,  rangeland  management  systems, 
marketing,  and  more. 

Beef  Cattle  @TAMU 

http://animalscience.tamu.edu/ansc/index.htm 

Provided  by  the  Department  of  Animal  Science  at  Texas  A&M  University  the  Online  Beef 
Information  Center  contains  publications  and  information  about  a  beef  cattle  and  beef  cattle 
management.  Topics  include  information  on  reproduction,  quality  assurance,  facilities, 
genetics,  health,  nutrition,  and  more. 

Beef  Cattle  Handbook  on  CD-ROM 

http://www.mwpshq.org/beefcd.html 

Information  on  ordering  the  1999  version  of  the  The  Beef  Cattle  Handbook,  developed  under 
the  auspices  of  the  Beef  Cattle  Resource  Committee  of  the  North  Central  Land  Grant 
Universities.  The  CD  contains  145  articles  and  extension  bulletins  in  PDF  format.  The 
materials  cover  reproduction;  agribusiness  and  business  management;  nutrition;  production 
management;  quality  assurance  and  carcass  and  end  products;  health  and  entomology; 
facilities  and  equipment;  environmental  stewardship;  pasture,  range,  and  forage  management; 
and  breeding  and  genetics. 

Beef  Cattle  Resources 

http://www.ansi.okstate.edu/librarv/cattbeef.html 

Maintained  by  the  staff  of  the  Animal  Science  Department  at  Oklahoma  State,  this  site 
features  an  extensive  listing  of  web  links  for  various  breed  associations,  bull  test  stations,  herd 
health,  reproduction,  husbandry,  and  beef  cattle  nutrition  information. 
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Animal  Welfare  Guidelines  For  Beef  Farms 

http://www.teagasc.ie/publications/2Q03/animalwelfareguidelines.htm 

Basic  welfare  guidelines  geared  toward  producers  raising  beef  cattle  in  Ireland  are  presented. 
Good  stockmanship,  husbandry,  veterinary  procedures,  facilities,  feeding,  transport,  and 
animal  welfare  legislation  are  reviewed. 

Budd  Williams  Stockmanship  School:  Teaching  Low  Stress  Livestock  Handling  Methods 

http://www.stockmanship.com/ 

Stress  is  an  important  component  of  livestock  health  problems  and  effectively  limits 
performance.  Sources  of  stress  include  shipping,  weaning,  acclimation  to  new  surroundings, 
processing,  pen  riding,  treating  and  sorting.  People  can  be  trained  in  stockmanship  and 
management  techniques  that  eliminate  stress  during  these  procedures  and,  in  fact,  make 
handling  episodes  positive  to  performance,  quality  and  animal  welfare.  Budd  Williams  has 
spent  a  life  time  perfecting  these  techniques  and  now  offers  training  classes  in  his  unique 
handling  methods. 

Canadian  Agri-Food  Research  Council  (CARC) 

http://www.carc-crac.ca/english/codes  of  practice/index. htm 

This  site  provides  fact  sheets  summarizing  Canadian  Recommended  Codes  of  Practice,  for 
pigs,  dairy  cattle,  veal  calves,  and  other  livestock.  Proceedings  from  the  Farm  Animal  Welfare 
Challenge  2000  Workshop  are  available  at  this  site  in  PDF  format. 

Clemsen  Beef  Cattle  Information  Database 

http://www.clemson.edu/edisto/beef-db/beef-db.htm 

Database  contains  links  to  extension  educational  materials  on  beef  cattle  breeding  and 
genetics,  reproduction,  body  condition  scoring,  pastures  and  forages,  health,  management,  and 
handling  facilities. 

Colonel  K.L.  Campbell  Centre  for  the  Study  of  Animal  Welfare 

http://www.aps.uoguelph.ca/%7Ecsaw/CSAW  1  .htm 

Located  at  the  University  of  Guelph,  the  Centre’s  mission  is  to  promote  the  welfare  of  animals 
through  research  and  education.  Research  projects  focus  on:  alternatives  for  the  use  of  animals 
in  teaching;  assessing  animal  well  being;  emiching  the  lives  of  laboratory  animals;  ethical 
issues  of  animal  use;  animal  breeding  and  genetic  engineering;  humane  husbandry  systems 
alleviating  animal  suffering;  and  relationships  between  animals  and  people. 

Combined  Livestock  Issues  Database  Information 

http://www.liru.asft.ttu.edu/refman/index.htm 

A  reference  database  compiled  for  farm  animal  researchers  and  educators.  The  database 
provides  references  on  contemporary  issues  in  animal  agriculture. 
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Companion  Animals  and  Livestock:  Beef 

http://www.agric.nsw.gov.au/reader/beef 

This  site  is  provided  by  New  South  Wales  Department  of  Agriculture.  Beef  pages  contain 
information  on  health,  nutrition,  drought,  herd  management,  quality  assurance,  and  facilities. 

Cooperative  State  Research  Education  and  Extension  Service  (CSREES)  Home  Page 

http://www.reeusda.gov/ 

CSREES  link  the  research  and  education  programs  of  the  U.S.  Department  of  Agriculture  and 
works  with  land-grant  institutions  in  each  state,  territory  and  the  District  of  Columbia.  The 
mission  of  CSREES  is  in  cooperation  with  partners  and  customers,  to  advance  a  global  system 
of  research,  extension  and  higher  education  in  the  food  and  agricultural  sciences  and  related 
environmental  and  human  sciences  to  benefit  people,  communities,  and  the  Nation.  A 
clickable  map  of  extension  programs  by  state  is  available  at: 
http://www.csrees.usda.gov/qlinks/partners/state  partners.html 

Beef  producers  are  encouraged  to  use  this  site  to  locate  extension  materials  that  are  specific  to 
their  state’s  climatic  conditions,  types  of  housing,  feed  resources,  etc. 

Cow-Calf  Corner 

http://www.ansi.okstate.edu/exten/cc-comer/archive.htm 

Extension  site  covering  a  wide  range  of  topics  regarding  beef  cow-calf  management.  Topics 
covered  include  estrus  synhcronization,  pregnancy  checking,  calving  time  management,  cow 
herd  health,  bull  management,  nutrition,  and  more. 

Determining  the  Condition  of  Beef  Cattle 

http://www.raa.nsw.gov.au/reader/1749 

A  series  of  photographs  of  beef  cattle  with  fat  scores  ranging  from  1-4  is  presented.  Fat  scores 
are  discussed  in  relationship  to  their  impact  on  cattle  welfare. 

Dr.  Temple  Grandin’s  Web  Page 

http://www.grandin.com/ 

Full  text,  abstracts,  reviews,  and  general  information  based  on  or  related  to  the  work  of 
applied  ethologist  Temple  Grandin.  Topics  include  livestock  behavior,  design  of  stockyards 
and  restraining  systems,  humane  and  ritual  slaughter,  stress  and  meat  quality,  current  research, 
animal  welfare/rights,  and  books.  A  fact  sheet  entitled  “Critical  Control  Points  on  Feedlots, 
Ranches,  and  Stocker  Operations”  provides  beef  producers  with  tips  on  proper  management 
practices  to  ensure  optimal  cattle  welfare. 

Effects  of  Body  Condition  on  Productivity 

http://edis.ifas.ufl.edu/AN004 

Body  condition  can  be  used  by  cattle  producers  to  make  management  decisions.  Decisions 
about  grouping  cattle  and  the  type  and  level  of  supplemental  feed  for  maximum  profit  should 
take  into  consideration  body  condition.  This  publication  reviews  the  relationship  of  body 
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condition  to  productivity,  provides  pictures  of  beef  cattle  representative  of  different  body 
eondition  scores  (BCS),  and  gives  examples  of  how  body  condition  can  be  used  to  help  in 
making  herd  management  decisions. 

Encyclopedia  of  Farm  Animal  Behavior  (EFAB) 

http://www.liru.asft.ttu.edu/EFAB/default.asp 

This  online  encyclopedia  eontaining  audio  and  video  clips  of  farm  animals  exhibiting  various 
behaviors,  is  intended  for  research  and  teaching  purposes.  The  eneyclopedia  is  provided  by  the 
USDA,  ARS,  Southern  Plains  Area,  Livestock  Issues  Research  Unit,  and  Multimedia 
Division. 

European  Commission  on  Animal  Welfare 

http://europa.eu.int/comm/food/animal/index  en.htm 

The  European  Commission’s  aetivities  on  animal  welfare  recognize  that  animals  are  sentient 
beings.  The  Directorate  General  for  Health  and  Consumer  Proteetion  is  responsible  for  setting 
standards  for  the  welfare  of  animals  on  the  farm,  during  transport  and  at  slaughter.  Links  are 
available  to  animal  welfare  policy  objectives,  legislative  action,  ongoing  initiatives,  and 
international  animal  welfare  issues. 

Healthy  Animals 

http://www.ars.usda.gov/is/np/ha/ 

The  Healthy  Animals  Website  offers  an  online  eompilation  of  animal  health  related  research 
news.  The  site  is  maintained  by  the  U.S.  Department  of  Agrieulture’s  chief  scientifie  agency, 
the  Agricultural  Research  Service. 

Libraries  on  the  Web 

http://sunsite.berkelev.edu/Libweb/Public  main.html 

This  is  a  great  way  to  locate  library  resources  near  your  home  or  farm.  Your  local  librarian  can 
assist  you  in  borrowing  training  materials  from  state  libraries  and/or  the  National  Agricultural 
Library  (NAL).  However,  not  all  local  libraries  have  web  pages.  For  libraries  not  listed  cheek 
your  local  telephone  directly. 

National  Institute  for  Animal  Agriculture  (NIAA) 

http://www.animalagriculture.org 

The  National  Institute  for  Animal  Agriculture  (NIAA)  is  an  umbrella  organization  of 
produeers,  veterinarians,  processors,  corporations,  and  commodity  organizations  that  advocate 
programs  that  improve  animal  health,  care,  and  food  safety.  NIAA  produces  edueational 
videos  and  pamphlets  on  animal  eare,  behavior,  handling,  transportation,  and  disease.  Authors 
include  animal  scientists  working  in  academie  research  institutions  and  commercial 
production  facilities.  Videos,  pamphlets,  and  meeting  proceedings  may  be  ordered  directly 
from  NIAA. 
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NetVet 

http://netvet.wustl.edu/vet.htm 

NetVet  focuses  on  veterinary  resources  with  links  to  veterinary  education,  listservs, 
organizations,  publications,  and  images.  This  award-winning  site  is  an  excellent  starting  point 
for  looking  for  materials  for  training  personnel  in  care  and  use  of  agricultural  animals.  A 
useful  feature  of  NetVet  is  the  Electronic  Zoo.  Among  the  Electronic  Zoo  animal  group  icons 
are  horses,  cows,  pigs,  small  ruminants,  and  birds.  Each  icon  contains  a  list  of  Websites 
related  to  these  species. 

Ohio  Agricultural  Education  WWW  Server 

http://www-cms.au.ohio-state.edu/Home.html 

This  server  provides  ordering  and  pricing  information  for  Learning  Laboratory  Kits, 
interactive  CDs,  books,  videos,  and  brochures.  Subject  coverage  includes  quality  assurance, 
animal  care,  welfare,  and  handling,  of  beef,  dairy,  swine,  goats,  sheep,  rabbits,  and  dogs. 
Teaching  materials  for  FFA  projects  are  listed  as  well. 

Oklahoma  State  University,  Department  of  Animal  Science  Web  Page 

http://www.ansi.okstate.edu 

This  is  a  quality  Website  containing  sections  covering  breeds  of  livestock,  free  ration 
formulation  software,  extension  publications,  youth  instructional  materials,  and  more. 

Ontario,  Canada,  Ministry  of  Agriculture,  Food  and  Rural  Affairs,  Livestock  Web  Page 

http://www.uov.on.ca/OMAFRA/enulisli/livestock/ 

Web  pages  are  available  for  dairy,  beef,  swine,  goats,  and  alternative  livestock.  The  swine 
page  includes  information  on  animal  welfare,  housing,  health,  genetics,  reproduction,  and 
more. 

The  International  Veterinary  Information  Service  (IVIS) 

http://www.ivis.oru 

A  not-for-profit  organization  created  to  provide  clinically  relevant,  up-to-date  information  to 
veterinary  practitioners,  veterinary  students,  clinicians  and  researchers  worldwide  using  the 
internet.  The  IVIS  Website  allows  users  free  access  to  original,  electronic  textbooks,  reviews, 
updates,  and  other  resources  on  a  wide  variety  of  veterinary  topics.  All  publications  are 
original  contributions  written  specifically  for  the  IVIS  Website  and  reviewed  by  the  editor(s) 
of  the  book.  Each  book  includes  links  to  information  about  relevant  medications.  Book 
chapters  can  be  printed  on  a  desktop  printer  for  easy  reading.  Veterinary  related  information 
available  for  farm,  laboratory,  companion,  and  exotic  animal  species. 
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USDA  APHIS  Veterinary  Serviees  (VS)  Centers  for  Epidemiology  and  Animal  Health 
(CEAH) 

http://www.aDhis.usda.t2ov/vs/ceal~i/cahm/ 

Information  on  bio  security  strategies  for  farms.  E  coli,  Salmonella  and  other  disease 
pathogens  covered. 

Welfare  of  Cattle  Kept  for  Beef  Production 

http://www.europa.eu.int/comm/food/fs/sc/scah/out54  en.pdf 

This  is  a  report  of  the  Scientific  Committee  on  Animal  Health  and  Animal  Welfare,  and  was 
adopted  in  April  2001.  This  report  discusses  the  welfare  of  cattle  kept  for  beef  production  and 
topics  covered  include  definitions  and  assessment  of  animal  welfare,  production  zones  in  the 
European  Union,  beef  production  systems,  cattle  fattening  systems,  housing  systems,  behavior 
of  cattle,  effect  of  housing  on  the  welfare  of  animals,  and  the  effects  of  management  on  cattle 
welfare.  This  150  page  document  is  in  PDF,  which  requires. 

Welfare  of  Cattle  and  Calves 

http://www.defra.i20v.uk/animalh/welfare/farmed/cattle/ 

An  overview  of  legislation  and  “welfare  codes”pertaining  to  cattle  raised  in  Europe.  Bulletins 
in  PDF  format  available  on:  calf  survival,  condition  scoring,  lameness,  and  the  2003  Code  of 
Recommendations  for  Livestock:  Cattle. 

XPLOR,  University  of  Missouri,  Cooperative  Extension:  Beef  Publieations 

http://muextension.missouri.edu/explore/agi2uides/ansci/beef.htm 

This  site  contains  fact  sheets  and  abstracts  relating  to  beef  breeding,  feeding,  health,  and 
management. 
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National  Agricultural  Library  Document  Delivery 
Information 

Services  Available  to  Individuals 

The  National  Agricultural  Library  (NAL)  supplies  agricultural  materials  not  found  elsewhere  to  other  libraries 
and  information  centers.  Submit  requests  first  to  your  local  library  resources.  In  the  United  States, 
possible  sources  are  public  libraries,  state  libraries,  land-grant  university  or  other  large  research  libraries 
within  a  state.  In  other  countries  submit  requests  through  major  university,  national,  or  provincial  institutions. 

If  the  publications  are  not  available  from  these  sources,  have  your  library  submit  requests  to  NAL  with  a 
statement  indicating  their  non-availability.  Submit  one  request  per  page  following  the  information  below. 

Information  for  the  Library  (The  following  information  is  provided  to  assist  your  librarian  in  obtaining  the 
required  materials.) 

Interlibrary  Loan  Service  —  Photocopies  are  available  on  interlibrary  loan  for  a  fee.  Submit  a  separate 
interlibrary  loan  form  or  request  for  each  item.  If  the  citation  is  from  an  NAL  database  (AGRICOLA, 
Bibliography  of  Agriculture,  or  the  NAL  Catalog)  and  the  call  number  is  given,  please  include  it.  Willingness 
to  pay  charges  must  be  indicated  on  the  form.  Materials  in  NAL’s  collection  are  loaned  only  to  other  U.S. 
and  Canadian  libraries.  The  following  materials  are  not  loaned:  serials;  rare,  reference,  and  reserve  books; 
microforms;  and  proceedings  of  conferences  or  symposia.  Photocopy  or  microform  of  non-circulating 
publications  may  be  requested  for  a  fee  provided  that  the  request  does  not  exceed  50  pages  per  item.  Request 
must  also  include  copyright  compliance  -  Pre-printed  forms  must  contain  your  signature  to  indicate  copyright 
compliance.  On  e-mail  requests  include  the  complete  Statement  of  Copyright  Compliance  ("I  have  read  the 
warning  on  copyright  restrictions  and  accept  full  responsibility  for  compliance."),  your  full  name,  date,  and 
telephone  number  in  each  request.  Libraries  may  indicate  compliance  by  including  the  initials  of  one 
statement,  either  "CCL"  for  compliance  with  the  copyright  law  or  "CCG"  for  compliance  with  Copyright 
Guidelines  or  a  statement  that  the  request  complies  with  U.S.  Copyright  Law  or  other  acceptable  copyright 
laws  (i.e.  IFLA,  CLA,  etc.).  Libraries  must  also  provide  authorizing  official’s  name.  Requests  will  be 
rejected  if  this  information  is  not  included. 

Charges: 

•  Photocopy  from  paper,  or  paper  copy  of  microfilm  and  microfiche  for  domestic  delivery  - 
-  $13.00  up  to  50  pages.  Photocopy  from  paper,  or  paper  copy  of  microfilm  and 
microfiche  for  international  delivery  -  $16.00  up  to  50  pages.  (International  delivery  via 
Internet  is  $13.00.) 

•  Duplication  of  NAL-owned  microfilm  —  $20.00  per  reel 

•  Duplication  of  NAL-owned  microfiche  —  $13.00  for  each  5  fiche 

Billing  —  Charges  include  postage  and  handling,  and  are  subject  to  change.  Invoices  are  issued  quarterly 
by  the  National  Technical  Information  Service  (NTIS),  5285  Port  Royal  Road,  Springfield,  VA  22161. 
Phone:  (703)  605-6640.  Establishing  a  deposit  account  with  NTIS  is  encouraged.  DO  NOT  SEND 
PREPAYMENT. 

Send  Requests  to: 

USDA,  National  Agricultural  Library 
Document  Delivery  Services  Branch,  PhotoLab 
10301  Baltimore  Ave.,  NAL  Bldg. 

Beltsville,  Maryland  20705-2351 

Contact  the  Access  Services,  Document  Delivery  Services  Branch  at  (301)  504-6503  or  via  Internet  at 
access(gnal. usda.gov  with  questions  or  comments  about  this  policy. 


FAX:  301-504-5675 

Ariel  IP  address:  ariel.nal.usda.gov 

E-mail:  lending@nal.usda.gov 
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Services  Available  to  Libraries,  Institutions  and  Organizations 

The  National  Agricultural  Library  (NAL)  accepts  requests  from  libraries  and  other  organizations  in  accordance 
with  the  national  and  international  interlibrary  loan  code  and  guidelines.  In  its  national  role,  NAL  supplies 
copies  of  agricultural  materials  not  found  elsewhere.  Submit  requests  to  major  university  libraries,  national  or 
provincial  institutions  or  network  sources  prior  to  sending  requests  to  NAL.  If  the  needed  publications  are  not 
available  from  these  sources,  submit  requests  to  NAL  with  a  statement  indicating  their  non-availability. 
Materials  in  NAL’s  collection  are  not  loaned  outside  the  United  States;  however,  copies  of  materials  may 
be  provided.  There  is  a  limit  of  50  pages  per  item  to  comply  with  copyright  law. 

AGLINET  —  Requesters  in  countries  with  an  AGLfNET  library  are  encouraged  to  make  full  use  of  that  library 
and  its  networking  capabilities.  As  an  AGLfNET  participant,  NAL  provides  free  document  delivery  service  for 
materials  published  in  the  United  States  to  other  AGLfNET  participants. 

Requests  —  Submit  requests  on  the  American  Library  Association  (ALA)  or  the  International  Federation  of 
Library  Associations  and  Institutions  (IFLA)  interlibrary  loan  form,  or  via  electronic  mail,  ArieF'^,  or  facsimile. 
(See  further  details  under  For  Electronic  Access  and  Delivery  below.) 

Charges; 

•  Photocopy,  paper  copy  of  microfilm  and  microfiche  -  $13.00  up  to  50  pages  if  mailed  to 
domestic  address.  $16.00  if  mailed  to  international  address.  $1 3.00  if  sent  via  Internet. 

•  Duplication  of  NAL-owned  microfilm-$20.00  per  reel 

•  Duplication  of  NAL-ov/ned  microfiche-$l  3.00  for  each  5  fiche  or  portion  thereof 

•  Loans  -  $1 5.00  per  loan 

Billing  —  Charges  include  postage  and  handling,  and  are  subject  to  change.  Invoices  are  issued 
quarterly  by  the  National  Technical  Information  Service  (NTIS),  5285  Port  Royal  Road,  Springfield, 

VA  22161.  Phone:  (703)  605-6640.  Establishing  deposit  accounts  with  NTIS  is  encouraged.  Annual 
billing  is  available  on  request  by  contacting  NAL  at  the  address  below.  DO  NOT  SEND 
PREPAYMENT.  You  will  be  invoiced. 

For  postal  service  delivery  send  requests  to:  USDA  National  Agricultural  Library 

PhotoLab 

Document  Delivery  Services  Branch 
10301  Baltimore  Ave.,  NAL  Bldg. 

Beltsville,  Maryland  20705-2351 

For  electronic  access  and  delivery  : 

The  Document  Delivery  Services  Branch  accepts  ILL  requests  from  libraries  via  several  electronic  methods.  All 
requests  must  comply  with  established  routing  and  referral  policies  and  procedures.  A  sample  format  for  ILL 
requests  follows. 

INTERNET . lending@nal.usda,g 

ov 

Start  the  subject  line  with  one  word  format: 

3  letter  month  abbreviation  +  day  +  NAL  +  #  of  request  placed  that  day. 

For  Example:  jul25NAL4  (if  this  is  the  fourth  request  on  July  25). 

For  Example:  jul25NALl-4  (if  this  is  four  requests  submitted  at  one  time) 


OCLC 


AGE 
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TELEFACSIMILE 


301-504-5675 


Requests  can  be  created  on  standard  ILL  forms  and  then  faxed.  NAL  will  fill  via  FAX  at  no  additional 
cost  if  FAX  number  is  included  on  request.  NAL  will  send  up  to  30  pages  per  article.  If  request 
exceeds  30  pages,  NAL  will  ship  via  postal  service.  There  is  no  RUSH  service. 


ARIEL™ . ariel.nal.usda.gov 

NAL  will  fill  the  request  via  ARIEL^''^  if  the  ARIEL^’'^  address  is  included  in  the  request.  NAL  treats 


ARIEL^''^  at  an  alternative  delivery  mechanism— not  an  expedited  service.  NAL  will  send  up  to  30 
pages  per  article  via  ARIEL’’’'^.  If  request  exceeds  30  pages,  NAL  will  ship  via  postal  service. 


Required  data  elements  for  all  requests: 

•  Complete  mailing  information  for  all  requests  regardless  of  method  of  delivery.  (Borrower’s  Fax 
number  or  ARIEL™  IP  address  if  delivery  by  either  of  these  methods  is  desired.) 

•  Complete  citation  including  verification  (source  of  citation)  and  NAL  call  number  if  available. 

•  Date  after  which  item  is  no  longer  needed. 

•  Copyright  Compliance  —  Pre-printed  forms  must  contain  your  signature  to  indicate  copyright 
compliance.  On  e-mail  requests  include  the  complete  Statement  of  Copyright  Compliance.  Libraries 
may  indicate  compliance  by  including  the  initials  of  one  statement,  either  "CCL"  for  compliance  with 
the  copyright  law  or  "CCG"  for  compliance  with  Copyright  Guidelines  or  a  statement  that  the  request 
complies  with  U.S.  Copyright  Law  or  other  acceptable  copyright  laws  (i.e.  IFLA,  CLA,  etc.).  Libraries 
must  also  provide  authorizing  official’s  name.  Requests  will  be  rejected  if  this  information  is  not 
included. 

•  Maximum  cost  you  are  willing  to  pay  for  billing  purposes. 


Sample  Electronic  Mail  Request 

(Your  Institutions  Name)/NAL  JUL25NAL1  Date  Not  Needed  After: 

9/25/00 

(Your  Department  or  Office 

Your  University  Library  or  Institution 

City,  State  or  Province,  Country,  Mail  Code) 

Dr.  Smith  (patron  name)  Biology  Dept,  (patron  office) 

Canadian  Journal  of  Soil  Science  1988  v  68(1):  17-27  (complete  citation) 

De  Jong,  R.  Comparison  of  two  soil-water  models  under  semi-arid  growing 
conditions 

NAL  Cali  Number:  56.8  C162  Ver:  AGRICOLA 
Remarks:  Not  available  at  university  or  in  region 

Authorized  by:  Charles  Johnson  CCL  Maxcost:  $15.00 


Contact  the  Access  Services  Librarian,  Document  Delivery  Services  Branch  at  (301)  504-6503  or  via  Internet  at 
access@nal.usda.gov  with  questions  or  comments  about  this  policy. 
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Services  Available  to  US  DA  Employees 

Copies  or  loans  of  NAL  materials  are  provided  free-of-charge  in  response  to  job-related  requests.  Requests  for 
materials  may  be  submitted  onsite  in  person,  electronically  (via  ARIEL™,  email  or  facsimile)  or  by  U.S.  Postal 
Service.  Employees  eligible  for  service  from  a  local  library  such  as  ARS  field  libraries  or  Forest  Service 
libraries  should  make  use  of  these  resources  before  contacting  the  National  Agricultural  Library  (NAL). 

Copy  Service 

A  single  copy  may  be  provided,  in  lieu  of  loan,  from  materials  in  the  NAL  collection.  AH  requests  must 
indicate  compliance  with  copyright  restrictions.  Providing  complete,  accurate  citations  and  the  NAL  call 
number  for  a  document  (if  available)  will  speed  the  processing  of  requests. 

Loan  Service 

The  loan  period  for  NAL  materials  is  one  month.  Loans  may  be  renewed  for  an  additional  month  if  no  one 
else  is  waiting  to  use  the  material.  Make  renewal  requests  in  writing  or  by  calling  (301)  504-5755  prior  to 
the  due  date. 

Booking  Audiovisuals 

Submit  request  at  least  3-4  weeks  before  the  intended  show  date  when  requesting  specific  audiovisual  titles. 
Specify  the  particular  format  preferred  if  more  than  one  format  is  given  in  the  citation.  To  renew 
audiovisuals  or  inquire  about  booking  audiovisual  materials  call  (301)  504-5994. 

Copies  from  Non-Circulating  Materials 

The  following  materials  are  non-circulating:  Serials  (except  for  USDA  serials);  rare,  reference,  and  reserve 
books;  microforms;  and  proceedings  of  conferences  or  symposia.  Although  these  materials  may  not  be 
borrowed  if  NAL  only  owns  one  copy,  requests  may  be  filled  in  the  form  of  a  microform  or  paper  copy  if 
your  request  indicates  copyright  compliance.  Please  indicate  on  your  original  request  form  if  a  copy  of  the 
material  is  acceptable  in  place  of  a  loan. 

Delivery  Options 

Electronic  delivery  is  the  preferred  method  of  document  delivery  at  NAL.  Copies  of  journal  articles  and 
duplicated  microform  materials  are  delivered  by  facsimilie,  ARIEL™  ,  or  U.S.  Postal  Service.  Copies  of 
material  will  be  delivered  electronically  whenever  a  fax  number  or  ARIEL™  IP  address  appears  on  the 
request.  Books  borrowed  from  other  sources  will  be  delivered  by  FedEx  to  ensure  their  safety  and  receipt. 

Interlibrary  Borrowing  or  Purchase 

If  materials  are  not  available  at  the  NAL,  we  will  try  to  obtained  from  another  source.  Turnaround  time  on 
interlibrary  loans  varies  depending  on  location  and  availability  of  materials.  If  an  item  cannot  be  obtained 
through  borrowing,  NAL  will  attempt  to  purchase  it,  which  also  adds  to  the  turnaround  time. 
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How  to  Format  Requests 

All  requests,  regardless  of  format,  must  include  the  data  elements  listed  below.  A  separate  request  form  must  be 
submitted  for  each  document.  When  requesting  via  e-mail,  however,  more  than  one  request  form  may  be 
included  in  the  same  e-mail  message. 

Required  Data  Elements 

•  Borrower's  name,  full  mailing  address,  and  USDA  or  other  eligible  agency  name.  On  e-mail  requests  this 
information  must  be  in  block  format  with  at  least  two  blank  lines  above  and  below  so  form  may  be  used  in  a 
window  envelope. 

•  Complete  citation  including  verification  (source  of  citation)  and  NAL  call  number  if  available. 

•  Date  after  which  item  is  no  longer  needed. 

•  Copyright  Compliance 

Pre-printed  forms  must  contain  your  signature  to  indicate  copyright  compliance.  On  e-mail  requests 
include  the  complete  Statement  of  Copyright  Compliance  ("I  have  read  the  warning  on  copyright 
restrictions  and  accept  full  responsibility  for  compliance"),  your  full  name,  date,  and  telephone  number 
in  each  request.  Libraries  may  indicate  compliance  by  including  the  initials  of  one  statement,  either 
"CCL"  for  compliance  with  the  copyright  law  or  "CCC'for  compliance  with  Copyright  Guidelines. 
Requests  will  be  rejected  if  this  information  is  not  included. 

•  Fax  number  or  ARIEL™  IP  address  (if  delivery  by  either  of  these  methods  is  desired). 

E-Mail  Request  Procedures  E-mail:  lending(@nal.usda.gov 

Electronic  mail  requests  may  be  sent  via  the  Internet  to  the  address  above.  Multiple  requests  may  be  included  in 
a  single  message  if  they  are  complete  unto  themselves,  contain  all  of  the  required  data  elements  and  closely 
resemble  the  samples  below.  Each  request  within  a  message  must  be  formatted  as  an  individual  request 
complete  with  name,  address,  copyright  compliance,  and  request  ID  number.  Use  the  following  standardized 
number  format  to  identify  the  requests  included  in  the  e-mail  message: 

1st  request  sent  to  NAL  on  July  25  will  be  Jul25NALl 
2nd  request  sent  to  NAL  on  July  25  will  be  jul25NAL2 

Each  request  should  cite  this  identification  number  on  the  request  form.  The  number  or  range  of 
numbers  if  more  than  one  request  is  included  in  the  same  e-mail  message  (ex:  jul25NALl-4) 
should  also  appear  in  the  subject  line  of  the  e-mail  message. 

ARIEL™  Request  Procedures  NAL  IP  Address: 

ariel.nal.usda.gov 

ARIEL™  is  a  document  delivery  software  package  (available  from  Research  Libraries  Group)  which  allows 
documents  to  be  scanned  and  sent  over  the  Internet.  Requests  can  be  submitted  via  email,  mail,  etc.,  or  created 
on  one  of  the  standard  forms  listed  under  “Mail”  below,  scanned  and  sent  to  NAL’s  IP  address.  If  an  ARIEL™ 
‘receive  only’  package  is  loaded  on  to  your  computer  you  can  receive  and  print  articles  at  your  desktop.  If  an 
ARIEL™  address  is  included  in  a  request,  NAL  will  deliver  up  to  30  pages  per  article  via  ARIEL™.  If  the 
article  length  exceeds  30  pages  or  cannot  be  scanned  reliably,  NAL  will  deliver  the  material  via  Postal  Service. 
For  more  information  about  this  software  (including  equipment  requirements)  visit  RLG’s  ARIEL™  WWW  site 

(http://www.rlg.org/cgi-bin/print_hit_bold.pl/ariel.html). 
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Mail  &  Fax  Requests 

Requests  may  be  sent  to  NAL  via  the  U.S.  Postal  Service  or  facsimilie.  Requests  should  be  submitted  using  one 
of  the  standard  forms  listed  below. 

•  AD-245  (available  from  USDA  procurement) 

•  CALS  Printout  -  copy  &  complete  the  address  &  copyright  information  from  the  AD245  on  to  the  back  of 
the  CALS  printout. 

•  Individual  Request  Form  (IRF) 

•  ALA  or  FILLS  Interlibrary  Loan  Form 

Mailing  Address:  Fax  Number:  (301)  504-5675 

National  Agricultural  Library 
Document  Delivery  Services  Branch,  6th  Floor 
10301  Baltimore  Avenue 
Beltsville,  MD  20705-235 1 


Sample  Electronic  Mail  Request 


JUL25NAL1  Date  Not  Needed  After;  8/25/2000 


Richard  Smith 
ARS,  USDA 
Research  Station 
Heartland,  lA  56789 


Canadian  Journal  of  Soil  Science  1988  v  68(1):  17-27 

De  Jong,  R.  Comparison  of  two  soil-water  models  under  semi-arid  growing  conditions. 

NAL  Call  Number:  56.8  C162  Ver:  AGRICOLA 

I  have  read  the  warning  on  copyright  restrictions  and  accept  full  responsibility  for 
compliance 

Richard  Smith  7/25/00  Phone#  (301  )555-1234 

(your)  Fax#;  (301  )555-5678  (your)  ARIEL  IP  Address:  1 1 1.222.333.444.555 
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17-beta-estradioI . 15,64,  168,  189 

17aIpha-epitestosterone . 64 

17alpha-estradiol . 64 

1 9-nortestosterone . 64 

3- methylindole  (3MI)-induced  respiratory  tract  disease . 99 

30-kDa  heparin-binding  protein . 167 

4- pyridoxic  acid . 103 

abattoirs . 8,  65,  101,  153,  182,  183,  194 

Aberdeen  Angus . 7,  28,  31,  34,  39,  49,  79,  81,  90,  92, 

100,176 

abnormal  behavior . 1,20,  1 37 

abondance . 37 

abortion . 33,  101,  102,  104,  113,  116,  125,  143 

abscesses .  1  13,  122,  134,  186 

acaricides . 115,  115 

Acarina . 30,  104 

Accu . 1 18 

accuracy . 49 

acid  detergent  fiber . 61,75 

acid  detergent  insoluble  protein . 68 

acidosis . 61,  114,  115,  122 

acids . 15,  19,  39,47,  51, 63,  68,  71, 79,  181,  185-187, 

190 

acoustics . 13 

ACTH . 20,  68,  109,  123,  129,  190 

Actinomyces  pyogenes . 1 1 3,  1 86 

acute  phase  proteins . 142,  150,  193 

ad  libitum  feed . 66 

adaptation . 4,  16,  35,  40,  42-44,  50,  51,  78,  89,  91, 

121,  124,  134,  135,  138,  148,  170,  195 

adaptive  management  strategies . 165 

adaptive  traits . 4,  27 

additive  genetic  variance . 41 

additive  heritabilities . 42 

adipose  tissue . 43,  51,  69,  135 

adjustments . 25 

administration  and  dosage . 95,  101 

adrenal  cortex  hormones . 19 

adrenal  glands . 126 

adrenocorticotrophic  (ACTH)  hormone  challenge  ....  109,  129 

adult . 98,  107,  176,  194 

adverse  effects . 60,  107,  129 

aeration . 1 30 

aerobe . 117 

Africa . 22,  34,39,41,45,47,  52,62,  87,  124,  150,  155 

afterstimulation . 19 

age . 3,  7,  16,  20-22,  27-29,  33,  37,  39,  41, 44,  70, 

72,  75,  78-80,  82,  85,  101-103,  107,  108, 
111,  113-115,  119,  123,  134,138,  141,  142, 
145,  147,  157,  162,  163,  165,  167, 169,  175, 
176,  179,  181,  182,  184,  187,  194 

age  at  castration . 7,  145,  182 

age  at  first  calving . 33,  41,  157 

age  at  first  parturition . 162 

age  at  slaughter . 162 

age  at  weaning . 29 

age  differences . 20,22,  101,  107,  113-115,  142 


age  of  calf . 27 

age  of  dam . 27,  28 

aggressive  behavior . 4,  8,  1 1,  15,  16,  86,  129,184 

agitated . 13,  14 

agonistic  behavior . 4,15,  21 

agricultural  chemicals . 88 

agricultural  economics . 159,  165 

agricultural  education . 88,  204 

agricultural  method . 145 

agricultural  policy . 91,  161 

agricultural  wastes . 19,  66,  76 

agroforestry . 58,  83,  155,  158,  159 

Agropyron  desertorum . 6,  56,  57 

air  flow . 128,  133 

air  pollution . 99,128,  131 

air  temperature . 81,  134,  138 

air-monitoring  devices . 125 

Alaska . 51 

Alberta . 21,  106,  123,  163,  197 

Alberta  Beef  Production  Simulation  System  (ABPSS) .  163 

albumin  (Alb) . 95 

alfalfa .  1,2,  19,62,63,71,99,  185 

algorithms . 32,  36 

alimentary  conditions . 96 

alkaline  phosphatase  gene  induction . 64 

alpha-tocopherol . 1 86 

alpha-zearalanol . 64 

alpha-amylase . 59 

alpha-tocopherol . 68,  69 

alpine  climate . 54 

alternative  agriculture . 65,  145,  187 

alternative  farming . 85,  198 

alternative  forages . 96 

alternative  medicine . 96 

alternative  to  surgical  castration . 16 

alternative  vaccination  routes . 109 

alternatives  to  cubicle  systems . 130 

alternatives  to  hay . 64 

ambient  weather . 69 

American  Angus  (AA) . 22,  44,  49,  78 

American  Society  of  Animal  Science  (ASAS) . 165 

amides . 64 

amikacin . 125 

amino  acids . 15,  61 

amitraz . 1 15 

ammodendrine-methylammodendrine . 1 15 

ammonia . 51 , 66,  118,  128,  131,  161 ,  166 

ampicillin . 125 

anabolic  implants . 77,  108,  183 

anabolics . 65,73,  101,  108,  153,  183,  190 

anaerobe . 117 

analgesics . 98,  150 

analysis . 5,  12,  17-20,25,35-38,45,53-55,67,  72-75, 

77,85,92,99,  101,  104,  1 10-1 1 3,  1 19,  120, 
124,  129,  141,  144,145,  147,  148,  150,  151, 
153,  156-158,  164,  166,  168,  171-173,  178, 
184, 191, 196 
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analysis  program . 150,  168 

analytical  methods . 28,  50,  51,  99,  124,144,  177,  188 

anatomical  traits . 32 

anatomy . 53 

androgenic . 107 

Andropogan  gayanus  and  Lageado  {Hyparrhneia  rufa) ...  167 

androstenedione . 64, 1 7 1 

anestrous . 66,  143 

angus . 6,  7,  13,  14,  17,  19,  22,  25-29,31-37,  39, 


41-45,  47-49,  54,  63,  74,  75,  78-81,  85,  90, 
92,  96,  99,  100,  112,  120,  124,134,  135, 
138,  151,  159,  168,  170,  172,  176,  181,  188, 
189 


Angus  crosses . 74,  99 

Angus  X  Brahman . 100,  168 

Angus  X  Hereford . 29,  32,  78 

Angus  X  Simmental . 81 

animal  acceptance . 57 

animal  care . 90,  197,  198,  203,  204 

animal  movement . 99,  143 

animal  welfare . 1-3,  8,  11,  12,  14,  17-20,23,40,42, 


52,  60,  82-86,  92-94,  98,  99,  1 10,  1 15,  120, 
121,  126-131,  137-139,  141,  142,  144,  145, 
147-149,  153,  159-161,  171,  183,  184, 
189-191,  194-199,  201-205 


anterior  pituitary  LH . 178 

anthelmintics . 101,  1 15,  148 

anti-estrogens . 179 

antibacterial . 109,  1 12,  1 18,125 

antibiotic . 61,  62,  97,  98,  100,  105,  108,  168,  175 

antibiotic  fertility  traits . 1 00 

antibiotic  growth  promoter  ban . 62 

antibiotic  resistance . . . 97,  98 

antibiotic  susceptibility . 105 

antibodies .  102,  103,  113 

antibody  detection . 1 16 

antibody  formation . 54,  81,  142 

antibody  titers . 80,  107,  109 

antihelminthic-drug . 1 13 

antiinfective  drug . 1 12,  125 

antiinflammatory  drug . 142 

antimicrobial  compounds . 113,  186 

antimicrobial  growth  promoter . 52 

antimicrobial  susceptibility . 98,  124,  125 

antioxidant . 58 

antiparasitic-drug . 1 13 

application  date . 5,  101 
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